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REPORT 
PHASE 1 HYDROGEOLOGIC EVALUATION 

PROPOSED GOLF COURSE WELL SITE 
CITY OF ROCK ISLAND 

ROCK ISLAND, WASHINGTON 
FOR 

VARELA & ASSOCIATES 

INTRODUCTION 

This report presents results of our evaluation of the feasibility of siting a new groundwater production 
well at the proposed Golf Course Well site (Golf Course Site) in Rock Island, Washington. The Golf 
Course Site is located approximately as shown in the Vicinity Map, Figure 1. 

The City's water supply system currently includes four groundwater production wells (Wells 1 
through 4), two of which are currently used for potable water supply (Wells 2 and 3). These wells are 
completed in and withdraw water from an unconfined sand and gravel aquifer located adjacent to the 
Columbia River. The concentration of arsenic in groundwater pumped from the City's primary 
production well, Well 3, generally exceeds the drinking water standard of 10 parts per billion (ppb). The 
arsenic concentration in groundwater pumped from Well 2 is below the drinking water standard. 
However, Well 2 contains nitrate at a concentration that exceeds 5 milligrams per liter (mg/I), which is 
the action level for nitrate in groundwater. For these reasons, the City is considering improvements to the 
water system to develop a long-term source of groundwater that meets applicable drinking water 
standards. The improvements and actions could include treatment, blending, purchase of potable water 
from adjacent purveyors, and/or siting and development of one or more new production wells. 

Documentation of GeoEngineers' previous hydrogeologic investigation associated with the City's 
production wells include the following: 

• A report entitled Groundwater Production Well Evaluation, City of Rock Island, Rock Island, 
Washington, dated September 11, 2007. This report summarizes a review of background 
hydrogeologic and groundwater quality information for the area, a hydrogeologic reconnaissance, 
and the inspection, rehabilitation, and testing of existing Well 2. It also recommended that a 
comprehensive groundwater sampling program be conducted to identify those portions of the 
aquifer that would provide suitable groundwater quality (and the portions of the aquifer that 
should be avoided). The city implemented our recommendations during fall 2007. 

• A letter entitled New Production Well Siting, City of Rock Island Washington, dated 
December 5, 2007. This letter summarizes our recommendations regarding potential new 
production well sites within the City, based on results of the City's groundwater quality testing 
program. 

Based upon our December 5, 2007 letter, access considerations and other site selection criteria, the City 
chose the proposed Golf Course Site for further study to assess feasibility of siting a new groundwater 
production well at that location. During a subsequent public meeting regarding the City's selection, we 
understand that a citizen indicated the proposed new well location is situated about 800 feet northwest of 
a historic dump and/or refuse burning site. During a conference call with Varela Associates, Inc. (Varela) 
and GeoEngineers on March 17, 2008, the Washington State Department of Ecology (Ecology) indicated 
they would consider writing a variance to allow a new well to be constructed within 1,000 feet of the 
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dump site (which would be considered an un-permitted landfill) if results of a hydrogeologic study 
indicated groundwater quality at the subject site is not likely to be impacted by the former dump site. 

SCOPE OF SERVICES 

GeoEngineers prepared a letter, dated July 24, 2008, that provided a project approach for evaluating the 
feasibility of developing a new groundwater production well at the Golf Course Site. That project 
approach was approved by the Rock Island City Council during a meeting on August 14, 2008. 

This report pertains to Phase l of our hydrogeologic investigation, and generally consists of an 
environmental review, monitoring well installation, groundwater sampling and chemical analysis, and 
limited hydrogeologic analyses. Phase 2 services will consist of test/production well installation, 
hydraulic testing, and expanded hydrogeologic analyses, the results of which will be submitted under 
separate cover. 

The purpose of our Phase 1 services was to perform an environmental review, monitoring well 
installation, groundwater sampling, and analyses as a basis for preliminarily evaluating the feasibility of 
developing a new groundwater production well at the Golf Course Site. Our specific scope of services 
consisted of the following: 

ENVIRONMENTAL REVIEW 

1. Review readily available aerial photographs and maps within an approximate l ,000-foot radius of 
the suspected dump site (review area) to identify potential sources of groundwater contamination. 

2. Conduct a visual reconnaissance of the area surrounding the proposed well site to identify and 
locate potential sources of contamination. 

3. Review historical town directories to evaluate development within the review area relative to the 
generation, storage, leakage, release and/or disposal of hazardous materials, or other potential 
sources of contamination. 

4. Review lists of abandoned landfills in the vicinity of the review area. Ecology, EPA and 
abandoned landfill lists were reviewed for indications of potential groundwater contamination 
sources or remedial actions. 

5. Review the results of a federal, state, local and tribal environmental database search provided by 
an outside environmental data service for listings of sites with known or suspected environmental 
conditions on or near the subject property within search distances specified by GeoEngineers. 

6. Interview selected current and former property owners, when possible, regarding past or proposed 
land-use activities within the review area, if appropriate. 

7. Provide a list of identified potential sources of groundwater contamination within the review area. 

MONITORING WELL INSTALLATION 

8. Prepare technical specifications for the drilling and installation of three monitoring wells (MW-1 
through MW-3), for incorporation into contract documents prepared by Varela. 

9. Assist Varela and/or the city in evaluating the technical aspects of contractor submittals. 

10. Observe the drilling contractor during execution of the work described in the technical 
specifications. 
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11. Examine representative soil samples obtained from split-spoon samplers at an approximate 5-
foot-depth interval during drilling operations. 

12. Perform a combination of visual, water sheen, and photoionization detector (PID) screening of 
encountered subsurface materials for evidence of contamination. 

13. Perform laboratory testing to assess pertinent physical characteristics of soil encountered. 

14. Measure static groundwater levels in the installed monitoring wells. 

GROUNDWATER SAMPLING 

Initial 

15. Collect an initial set of groundwater samples from monitoring wells MW-1 and MW-3 in general 
compliance with the U.S. Environmental Protection Agency's (EPA) low-flow groundwater 
sampling procedures. 

16. Measure water quality parameters during well purging procedures, including pH, conductivity, 
turbidity, dissolved oxygen concentration, and oxidation-reduction potential. 

17. Submit initial samples under standard chain of custody procedures to the City's preferred 
laboratory (Cascade Analytical, Inc. of Wenatchee, Washington) for analysis of the full suite of 
chemical parameters required by the Washington State Department of Health (DOH) for new 
water supply wells. This included inorganic compounds (IOCs), volatile organic compounds 
(VOCs), synthetic organic compounds (SOCs), bacteria, and radionuclides. 

18. Evaluate initial groundwater analytical results with respect to relevant groundwater quality 
criteria. 

19. Recommend additional analyses necessary to confirm and/or supplement initial sampling results. 

Supplemental 

20. Collect a supplemental set of groundwater samples from monitoring wells MW-1 and MW-3 in 
general compliance with the U.S. EPA's low-flow groundwater sampling procedures. 

21. Measure water quality parameters during well purging procedures, including pH, conductivity, 
turbidity, dissolved oxygen concentration, and oxidation-reduction potential. 

22. Submit the sample from monitoring well MW-1 under standard chain of custody procedures to 
Anatek Labs, Inc. of Spokane, Washington (Anatek) for the following analyses: 

• Total and dissolved iron, manganese, and arsenic concentrations by EPA Method 200.8. 

• Total trihalomethanes (THMs) by EPA Method 524.2. 

23. Submit the sample from monitoring well MW-3 to Anatek for analysis of total and dissolved iron, 
manganese, and arsenic concentrations by EPA Method 200.8. 

Analysis and Reporting 

15. Calculate static groundwater elevations, hydraulic gradient and groundwater flow direction. 

16. Preliminarily estimate the geometry of the proposed new well's capture zone using assumed 
hydraulic parameters and analytical modeling techniques . 
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17. Develop conclusions regarding 1) the potential for the unconsolidated aquifer underlying the 
proposed well site to sustain a high-yield groundwater production well, 2) existing groundwater 
quality in the shallow unconsolidated aquifer underlying the proposed well site and the suspected 
former dump site and 3) the potential impact on groundwater quality at the proposed new well 
site from contaminants associated with the suspected former dump site . 

ENVIRONMENTAL REVIEW 

GENERAL 

GeoEngineers conducted an environmental review of the area within an approximate 1,000-foot radius of 
the suspected former dump site to identify potential sources of groundwater contamination. This review 
area encompasses portions of the Rock Island Golf Course as well as the proposed well site and reported 
bum site. 

SITE RECONNAISSANCE 

A representative of GeoEngineers completed a visual reconnaissance of the subject area surrounding the 
proposed new well site on September 9, 2008. Whitey Evenhus, Rock Island City Councilman and 
former Mayor, accompanied our representative during the reconnaissance. The approximate locations of 
the features observed during our site reconnaissance and discussed in this section are shown in Observed 
Features, Environmental Review, Figure 2. Selected photographs of the review area are presented in Site 
Photographs - September 2008, Figure 3 and Figure 4. 

Conditions observed during our site reconnaissance are summarized in Table 1. 

Table 1. Summary of Site Reconnaissance Observations 

Feature 

Structures (existing) 

Structures ( evidence of former) 

Heating/Cooling System 

Floor Drains, Sumps or Drywells 

Aboveground Storage Tanks (ASTs) 

Underground Storage Tanks (USTs) or 
Evidence of USTs 

File No. 16399-001-03 
February 25, 2009 

Observed 

Yes No Comment 

X Multiple structures associated with the Rock Island 
Golf Course are located in the study area. These 
include a house, clubhouse, and maintenance sheds. 

----· ---

X 
------------------------

X The golf course buildings likely use electric heat. 
-· - . 

X 

X Two ASTs were observed adjacent to the north end of 
the Golf Course's equipment maintenance shed. The 
tanks (one containing gasoline and one containing 
diesel) each have a capacity of approximately 675 
gallons. Both appeared to be in generally good 
condition with minimal staining visible on the 
surrounding ground surface. 

X No evidence of USTs (fill ports or vent pipes) was 
observed; however, an UST was reportedly formerly 
located adjacent to the west side of the equipment 
storage shed . 
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Feature 

Drums or Other Containers 

Chemicals or Hazardous Materials (other 
than de minimis quantities of cleaning 
products) 

Evidence of Leaks, Spills or Releases 
Surrounding ASTs, USTs, and/or 
Chemical Storage Areas 

Stained or Corroded Floors, Walls or 
Drains (other than apparent water stains 
or minor oil stains on pavement from 
parked vehicles) 

Pipes of Unknown Origin or Use 

On-site Septic System 

Sewage Disposal System 

Potable Water Supply 
--
Solid Waste Refuse Dumpsters 

Hydraulic Hoists 

Oil/Water Separators 
- .. 

Discolored or Stained Soil or Vegetation 
Potentially from Hazardous Substances 

-··---- -- - - . 

Hazardous Waste Disposal Areas 

Uncontained Debris, Refuse or 
Unidentified Waste Materials 

Standing Water or Other Liquids 

Catch Basins and Storm Water Drainage 

Pits/Ponds/Lagoons 

Waste or Wastewater Discharges 

Unusual Odors 

Stressed Vegetation 

Fill Material 

Water Wells (agricultural, domestic, 
monitoring) 

File No. 16399-001-03 
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Observed 

Yes No Comment 

X 

-- -- -

X 

- . -- --·----- --- -·--- ·- -·- -- ---------------,-,-.... -,~, .. ~-·-
X 

--- -

X 

- ·- - ----------·-- --
X 

~-

X Golf course likely uses a septic system for wastewater 
treatment/disposal, but we were unable to confirm the 
location of the drainfield at the time we completed this 
report. 

- - --

X 
---- -- -

X Municipal and private water supply. 
. ---·--- - . --- .. 

X 
--- --- -------

X 

X 
------· . -- -

X 

--

X 
.. - - --· -

X 

- -

X 

X An old culvert structure (two low concrete head walls 
and a culvert pipe surrounding a low ditch) was 
observed northeast of the golf course. According to 
Mr. Evenhus, this system was designed to retain 
runoff, during rain events, from the slope and roadway 
to the north. 

X 
.. 

X 
- --

X 
-··-·---, ---

X Vegetation and grasses in the area of the proposed 
former burn area appeared more scrubby and sparse 
than at the adjacent Golf Course; however, this could 
likely be due to lack of irrigation in this area and 
natural vegetation conditions at the time of our site 
reconnaissance (late summer). - -

X 
-- --- -

X An irrigation well is located on the property north of 
Saunders road, northwest of the proposed well site. 
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Observed 

Feature Yes No Comment 

Pad-Mounted Transformers X 

Pole-Mounted Transformers X 
-

Other Conditions of Environmental X 
Concern 

ENVIRONMENTAL RECORDS REVIEW 

GeoEngineers reviewed the results of a search of pertinent environmental regulatory lists and databases 
for current or previous facilities listed at addresses located within ASTM International (ASTM)-specified 
distances from the subject property. The database search was completed on September 4, 2008. The 
information was provided by a subcontracted regulatory list search service, Environmental Data 
Resources, Inc. (EDR). The entire EDR report is presented in Appendix A. The report includes details 
regarding the listed facilities identified and maps showing the approximate locations of the listed facilities 
relative to the subject property. 

GeoEngineers reviewed the search results for listings within the applicable search distances from the Golf 
Course Site. GeoEngineers also reviewed an EDR listing of database entries that could not be mapped 
because of insufficient addresses (orphans). Off-site facilities within the specified distances from the 
Golf Course Site were evaluated for potential impact to the site. 

No facilities or businesses within the specified search distances from the site were identified that, in our 
opinion, could pose a risk to the Golf Course Site. Those facilities listed in the EDR report either are 
located a significant distance from the Golf Course Site or are located in an inferred down- or 
crossgradient position relative to the site, and are unlikely to pose a potential environmental concern , in 
our opinion. 

Because some of the "orphan" sites identified in the EDR report could not be mapped , we contacted 
Roger Johnson with Ecology's Central Records office on September 4, 2008, to verify the location of 
these orphan sites. Mr. Johnson gave more complete location data and we concluded that all of the 
orphan sites listed in the EDR report are located more than 1 mile from the subject property. Therefore, 
we believe that none of these sites are likely to pose a potential environmental concern for the subject 
property, and we did not review Ecology files for any of these sites. 

PROPERTY HISTORY 

Historical Resources 

Our understanding of the history of the subject property is based on a review of the information obtained 
from the resources listed in Table 2 as well as interviews with the individuals listed. A collection of the 
historical aerial photos reviewed during this investigation is provided in Appendix B . 
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Table 2. Historical Resources Reviewed 

Dates of 
Coverage or 

Dates of Date 
Provider or Knowledge of the Reviewed or Comment 

Description Interviewee Property Contacted (See Section 4.2 for findings) 

Historical EOR 1983, 1990, 1996, 09/05/2008 See note 1 below. 
Aerial Photo- and 2006 
graphs1 

Historical Douglas County 1949 and 1994 09/05/2008 See note 1 below. 
Aerial Photo-
graphs

1 

Historical Fire EOR No coverage 09/09/2008 Sanborn Fire Insurance maps do not exist 
Insurance for the subject property vicinity. 
Maps 

Historical City EOR search at No coverage 09/09/2008 Historical City directories do not exist for 
Directories public libraries the City of Rock Island 

Historical EDR 1912. 1914, 1966, 09/04/2008 
Topographic and 1975 
Maps 

City Council Rock Island May 8, 2008 09/09/2008 
MeeUng City Hall 
Minutes 

Interview Russell Clark, 1960s-presemt 09/09/2008 Mr. Clark Is a lifelong resident of Rock 
City of Rock Island and is currenUy the Mayor. 
Island Mayor 

·--· 
Interview Whitey 1950s-present 09/09/2008 Mr. Evenhus is a long-time resident of 

Evenhus, City Rock Island and was formerly Mayor for 
of Rock Island many years. 

Councilman 

Interview ~~[(~~ ran-cl 1950s-present 09/11/2008 (b) (6) h as been a long-time resident 
oc san of Rock Island and had been acUve In the 
Resident community for a long period of time. 

Interview [~B]~ · 1950s-present 09/09/2008 l(b) (6) l 
ock san (b) (6.!;t the reported dump site and gave 
Resident 'astatement regarding the dump site at 

the May 8 city council meeting. As of the 
completion of this report, Mr{(li[f -
has not yet responded to our request for 
additional information regarding his 
comments from the May 8 city council 
meeting. 

Interview 1950-present 09/15/2008 Mr.[6J].6_ was mayor and city council [lifofB.C.-l· 
ormer Rock member in the 1960s, during the time the 

Island Mayor golf course was constructed. 
.. 

Interview Chelan Douglas Recent 09/12/2008 At the time we completed this report, the 
Health District, Chelan Douglas Health District had not 
Environmental responded to our request for information 

Health regarding the former burn site. 
Oeparlment 

Notes: 
1 The scale of the photographs reviewed allowed for an interpretation of general property developmenVconfiguration, 
such as identifying most structures, roadways and clearings. However, the scale of the photographs did not allow for 
identification of specific property features, such as fuel pumps, wells or chemical storage areas on the subject property, 
if any . 
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• HISTORICAL PROPERTY USE SUMMARY 

The available historical sources indicate that the area surrounding the current Rock Island golf course was 
generally undeveloped until the golf course was constructed in the mid- l 960s. However, residents of 
Rock Island have reported that a small area located southeast of the golf course, along the west side of 
Hammond Lane, was used as a bum site by Rock Island residents from at least 1950 until the early 1960s. 

We recorded from the interviews conflicting accounts as to what was burned or dumped at this location. 
While Mr. Evenhus, {6) (6) and(t>) (6) all adults at the time the site was in use) stated that 
the burn site was mostly used to dispose of liousefio d yard waste and that it was burned frequently, (t>) : 

, stated at a May 2008 city co~l 
meeting that this location was also used for dumping miscellaneous items including items from a 
chemical plant located over a mile to the west. Although we have been unable to contact ~bno 
directly, the minutes for this city council meeting state that he remembered 'car bodies, traS11,01g--oomes 
with rubber stoppers that were full of chemicals' dumped at the site by various operators, and that 'they 
would wake in the morning to find 55-gallon drums dumped over the bank and his eyes burning'. He also 
stated that 'the dump went from the top of the hill to the driveway at the end t th~ c_ul-de-sac'. However, 
Mr. Evenhus stated that the bum site was much smaller than disclosed b/ b) (6) as shown on 
Figure 2. 

Unfortunately, given the scale of the available aerial photographs and topographic maps we reviewed for 
this report, we cannot confirm the presence or extent of the bum site. Mr. 6) (6) was involved with the 
closure of the burn site prior to construction of the existing golf course in the early or mid 1960s and 
stated that when it was closed, it was.buried by at least 4 to 6 feet of soil from a nearby topographic high 
area. Mr. 6 6 also stated that when it was closed, he did not recall seeing any dumped equipment or 
auto parts-only ash, brush, paper, and other similar household trash items. 

GEOLOGIC AND HYDROGEOLOGIC SETTING 

GENERAL 

This summary of geologic and hydrogeologic setting was developed by review of readily-available 
information from the literature, water well reports on file with Ecology, our experience near the study 
area, and hydrogeologic reconnaissance. Geologic conditions within and surrounding the City are 
presented in Surficial Geology, Figure 5. Descriptions of pertinent geologic units are provided in Table 3. 

GEOLOGIC SETTING 

The city is situated within an old meander, or oxbow, of the Columbia River. The ancestral trace of the 
river can be observed through the numerous sloughs situated along the northern margin of the city. The 
Columbia River now flows in a southeasterly direction immediately south of the City within a reach 
impounded by the Rock Island Dam. 

Surficial geology within the Columbia River valley near and within the city of Rock Island generally 
consists of Quaternary (deposited less than about 1.5 million years ago [MA]) glaciofluvial and mass 
wasting deposits, with minor alluvial sediments. Glaciofluvial deposits generally consist of unsorted 
mixtures of silt, sand, gravel, cobbles and boulders deposited during Pleistocene (less than about l 0,000 
years) catastrophic flooding events. In the Rock Island area, these flood deposits are occasionally 
interbedded with glaciolacustrine sediments that were deposited in a low-energy depositional 

• envirorunent (such as a Jake); these deposits typically consist of clay, silt, or silty fine sand. 
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Mass wasting deposits generally consist of landslide material, talus, and colluvium composed of unsorted 
Quaternary sediments and angular basalt fragments. Alluvial deposits generally consist of silt, sand, and 
gravel deposited by the Columbia River and its tributaries. 

Glaciofluvial deposits form two prominent terraces within and surrounding the city. The upper terrace, 
which is situated at about Elevation 1,200 feet ( elevations in this report are referenced to the National 
Geodetic Vertical Datum of 1929 [N GVD 29]), forms the upland along the northern margin of the city 
and extends east to the city of East Wenatchee. The majority of the City of Rock Island is situated on the 
lower terrace, which is at about Elevation 700 feet. 

Quaternary sediments are underlain by a relatively thick sequence of basalt flows and interbedded 
sediments associated with the Columbia River Basalt Group (CRBG). The CRBG was deposited during 
an extended period of Miocene (23 to 5 MA) volcanism that extruded a series of very fluid lava flows. 
The lava flowed from north-northwest trending fissures as much as 90 miles long which were located 
primarily in northeastern Oregon and southeast Washington. The resulting basalt deposits are hundreds to 
thousands of feet thick, contain numerous sedimentary interbeds and extend throughout the Columbia 
Plateau. The CRBG has been subdivided into five formations that include, from oldest to youngest, the 
Imnaha Basalt, Picture Gorge Basalt, Grande Ronde Basalt, Wanapum Basalt, and Saddle Mountains 
Basalt. The Grande Ronde Basalt, which is the most voluminous of the CRBG formations and comprises 
85 to 88 percent of the total volume, underlies the Rock Island area. The Grande Ronde Basalt is exposed 
along slopes to the east and south of the city. 

Depth to, and geologic characteristics of basement rocks within the area are poorly understood. Based on 
the geology of adjacent areas, we suspect that basement rocks underlie the CRBG and largely consist of 
pre-Tertiary (older than about 65 million years) metasedimentary and plutonic rocks. 

HYDROGEOLOGIC SETTING 

Mass wasting deposits, alluvial sediments, and basement rocks typically are of limited utility from a water 
supply perspective because of limited aquifer thickness and/or transmissivity. In the Rock Island area, 
glaciofluvial sediments and, potentially, the CRBG are of primary importance for groundwater 
exploration and development. 

The glaciofluvial aquifer generally is unconfined in the Rock Island area and typically consists of 
relatively free-draining sand and gravel with relatively high hydraulic conductivity and transmissivity. 
The Washington State University College of Engineering Research Division (1982) provided a range in 
transmissivity of 5 x 103 to 2 x 105 gallons per day per foot for the glaciofluvial aquifer in the Rock Island 
area. Saturated aquifer thickness varies from less than 10 feet along boundaries with bedrock and mass 
wasting deposits to more than about 180 feet within the interior of the city. 

The Washington State University College of Engineering Research Division ( 1982) monitored 
glaciofluvial aquifer groundwater elevations within the Rock Island area during the period from 
August 1973 to November 1974. Groundwater elevations within the city generally were higher than the 
stage of the Columbia River, indicating the city is adjacent to a gaining reach of the Columbia River. 
Groundwater flow direction during this period generally was to the southeast, though during the irrigation 
season (about April to September) cones of depression on the groundwater table associated with wells 
supplying local orchards caused local variation in groundwater flow direction. 

The glaciofluvial aquifer is relatively susceptible to degradation from point and non-point sources of 
contamination because of the lack of an overlying confining unit and a generally shallow depth to the 
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groundwater table. Recharge to the glaciofluvial aquifer is primarily from precipitation, applied 
irrigation, septic systems and potentially through leakage from the CRBG. The glaciofluvial aquifer 
discharges to water supply wells, sloughs, and the Columbia River. 

Within the CRBG, groundwater is most readily transmitted through the broken vesicular and scoriaceous 
interflow zones that characterize the top of each basalt flow. Significant water-bearing zones also are 
encountered within relatively coarse-grained (sand and gravel) sedimentary interbeds. This system of 
multiple flows and interlayered sedimentary deposits creates multiple stacked confined to semi-confined 
aquifers which can yield significant volumes of groundwater to wells. 

Recharge to the CRBG occurs through direct precipitation, vertical infiltration from overlying 
unconsolidated aquifers, and lateral recharge from up-gradient areas to the north and east. Discharge 
from the CRBG occurs through leakage from overlying unconsolidated aquifers, along gaining reaches of 
streams, and to water supply wells. 

DRILLING AND MONITORING WELL INSTALLATION 

GENERAL 

Soil and groundwater conditions were explored by drilling three soil borings, designated MW-1 through 
MW-3, at the approximate locations presented in Monitoring Well Locations, Figure 6. The purposes of 
the borings were to define hydrostratigraphic and groundwater quality conditions within the glaciofluvial 
aquifer 1) at the proposed new well site (MW-1), 2) at the suspected dump site (MW-3), and 3) about 
400 feet northwest of the suspected dump site (MW-2). 

Borings were drilled on December 2 through 10, 2008 by Gregory Drilling, Inc. of Redmond, Washington 
(Gregory) using a combination of hollow-stem auger and mud rotary drilling methods. Depth of the 
borings ranged from about 75 feet in MW-3 to about 101 feet in MW-1. (Depths in this report refer to 
existing grade.) Standard Penetration Testing (per ASTM Method D 1587) was conducted at approximate 
5-foot-depth intervals during drilling. Two-inch-diameter poly vinyl chloride (PVC) monitoring wells 
were installed within each boring. 

A total of four soil samples were submitted to GeoEngineers' laboratory for analysis of grain-size 
distribution per ASTM Method C 136 and moisture content by ASTM Method D22 I 6-90. Descriptions 
of GeoEngineers' field exploration equipment and procedures, exploration and monitoring well 
construction logs, and results of laboratory testing are provided in Appendix C. 

SURFACE CONDITIONS 

Monitoring wells MW- I through MW-3 are located within the eastern portion of the City , southwest of 
the intersection of Saunders Road and Hammond Lane (intersection). Each monitoring well was drilled 
on property owned by the Rock Island Golf Course. 

Monitoring well MW- I was drilled within an undeveloped portion of the golf course situated about 30 
feet south and 200 feet west of the intersection. The ground surface near monitoring well MW- I is 
covered with short grasses. Surface elevation near MW-1 decreases to the southwest, towards a pond 
associated with an active sand and gravel mining operation. Monitoring well MW- I is situated about 250 
feet northeast of the pond boundary . 

File No. 16399-001-03 
February 25, 2009 

Page JO GeoENGINEER~ 



• 

• 

Monitoring well MW-2 was drilled within the parking lot associated with the golf course's clubhouse 
area, about 300 feet south and 250 feet east of the intersection. At the time of drilling, the surface of the 
parking lot consisted of gravel and contained about five to ten vehicles associated with golf course 
employees and their patrons. 

Monitoring well MW-3 was drilled within an undeveloped portion of the golf course about 400 feet 
southeast of the club house area. MW-3 is located about 80 feet west of Saunders Road. At this location, 
an active orchard is situated along the east boundary of Saunders Road. The ground surface near 
monitoring well MW-3 is covered with short grasses. We did not observe any surficial evidence of prior 
dumping and/or burning activity in the area surrounding monitoring well MW-3. 

SUBSURFACE CONDITIONS 

Lithology 

Relatively uniform subsurface conditions were observed to the depths explored in the borings. Two 
general soil units and one rock unit were encountered, including: I) surficial silty sand, 2) glaciofluvial 
sand and gravel and 3) basalt. 

The surficial silty sand unit only was encountered in boring MW-2, consisted of brown, silty fine sand, 
and extended to a depth of about 9 feet below ground surface at our boring location. The glaciofluvial 
sand and gravel unit was present at each boring location, and consisted of variably-colored sand and 
gravel with less than about 12 percent fines (silt- and clay-sized soil particles passing the U.S. No. 200 
sieve), and occasional cobbles and boulders. We observed the glaciofluvial sand and gravel to depths of 
at least 101 feet in boring MW-I and 75'h feet in MW-2, where these borings were terminated. We 
encountered glaciofluvial sand and gravel to a depth of about 65 feet in boring MW-3, where it was 
underlain by dark gray, vesicular, relatively unweathered basalt. 

Groundwater Conditions 

We observed the glaciofluvial aquifer at each of the three boring locations where it is unconfined. During 
drilling operations, we encountered the water table associated with the glaciofluvial aquifer at depths of 
about 32 feet in MW-1, 38 feet in MW-2, and 29 feet in MW-3. Given these depths to the groundwater 
table and approximate depth to the bottom of the glaciofluvial sediments, we estimate an aquifer thickness 
that ranges from about 36 feet at MW-3 to at least 69 feet at MW-1. 

Two-inch PVC monitoring wells were installed within each of the three borings. Each monitoring well 
was screened across portions of the glaciofluvial aquifer. Monitoring well MW-1 was screened from a 
depth of about 75 to 95 feet to enable monitoring of groundwater quality conditions within the lower 
aquifer, in which proposed test/production well would most likely be screened . Monitoring wells MW-2 
and MW-3 were screened across the groundwater table, at depths of about 35 to 55 feet and about 25 to 
45 feet, respectively. These two monitoring wells are designed to enable monitoring of groundwater 
quality conditions within the upper portion of the glaciofluvial aquifer, which is most likely to be 
impacted through infiltration of contamination associated with the suspected dump site. 

We measured groundwater levels within monitoring wells MW-I through MW-3 on December 15, 2008. 
Groundwater levels were compared to wellhead elevations (provided by Varela) to develop the 
groundwater elevations summarized in Table 4 . 
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Table 4. Groundwater Elevations- December 15, 2008 

Monitoring Well Wellhead Groundwater 
Number Elevation Depth to Water Elevation 

(feet) (feet) (feet) 

MW-1 649.29 32.24 617.05 

MW-2 652.45 35.42 617.03 
--

MW-3 646.64 29.63 617.01 

Groundwater elevations and approximate groundwater flow direction are presented graphically in 
Groundwater Elevations - December 15, 2008, Figure 7. We interpret that groundwater flows to the 
southeast across the study area under an approximate hydraulic gradient of about 4 x 10-5 feet per foot 
(about 0.2 feet per mile). Within the context of the hydrogeologic setting of the site, this extremely 
shallow (low) gradient generally is indicative of a transmissive aquifer, or one that is characterized by 
relatively high volumes of groundwater flow and high groundwater velocities. 

Environmental Screening 

We screened collected soil samples for the presence of contaminants using a minimum of two of the 
following field methods: 1) visual examination; 2) water sheen testing; and 3) headspace vapor testing 
using a PIO. Note that minor headspace vapor readings can be attributed to variations in temperature, and 
moisture content, and presence of natural organic mater, and are not necessarily indicative of the presence 
of volatile contaminants. Screening procedures are described in detail in Appendix B. 

In our opinion, no evidence of environmental contamination was encountered during field screening of 
samples collected from borings MW-1 and MW-2. 

No visual evidence or sheen was observed during screening of samples collected from boring MW-3. 
However, PIO measurements ranged from 4.8 to 22.3 parts per million (ppm) in soil samples collected 
from about 50 to 65 feet below ground surface in this boring. These measurements could be indicative of 
the presence of volatile organic compounds in soil and/or groundwater. The presence of volatile organic 
compounds in groundwater at this location was tested by sampling and laboratory analysis, the results of 
which are described in the Groundwater Quality section of this report. 

GROUNDWATER QUALITY 

GENERAL 

Groundwater samples were collected from monitoring wells MW-1 and MW-3 consistent with the EPA 
low-flow groundwater sampling procedure, as described in EPA (1996) and Puls and Barcelona (1996), 
and summarized in Appendix C. Water quality parameters, including pH, temperature, specific 
conductivity, dissolved oxygen, turbidity, and oxidation-reduction potential were monitored during 
purging to enable us to assess when stable conditions necessary for sampling were prevalent. 

Two groundwater sampling events were completed, including an initial event on December 15, 2008 and 
a supplemental event on February 2, 2009. Groundwater samples were submitted to selected analytical 
laboratories under standard chain-of-custody procedures. Results of our analytical data review, as well as 
copies of original laboratory certificates, are included in Appendix D. 
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INITIAL SAMPLING 

GeoEngineers collected groundwater samples from monitoring wells MW-1 and MW-3 on 
December 15, 2008 and submitted the samples to Cascade Analytical, Inc. of Wenatchee, Washington for 
analysis of IOCs, VOCs, SOCs, and radionuclides. 

Analytical results indicate groundwater quality in monitoring wells MW-1 and MW-3 generally is good. 
Specific results of the analyses are summarized below: 

• The results of each IOC analysis, with the exception of iron and manganese concentrations, 
indicate compliance with drinking water standards for those analytes. 

• The iron concentrations reported for monitoring wells MW-1 and MW-3 (5.90 and 
1.80 milligrams per liter [mg/1], respectively) exceed the drinking water standard of 0.3 mg/1. 

• The manganese concentrations reported for monitoring wells MW-1 and MW-3 (0.132 and 
0.158 mg/I, respectively) exceed the drinking water standard of0.05 mg/I. 

• We believe that these iron and manganese results were impacted by an anomalously high 
concentration of suspended solids in the collected samples and are not reflective of the iron and 
manganese concentrations that we would anticipate for a fully developed water supply well 
installed in these locations. 

• The arsenic concentration in the groundwater sample collected from monitoring well MW- I 
(7.8 micrograms per liter [µg/1]) is slightly less than the respective drinking water standard 
(10 µg/1). This result likely also was impacted by the suspended solids concentration in the 
sample. 

• Nitrate concentrations in the groundwater samples collected from monitoring wells MW- I and 
MW-3 were 3.71 and 1.04 mg/I, respectively. 

• Each VOC, SOC, and radionuclide analysis is in compliance with respective drinking water 
standards. 

• Relatively low concentrations of three THM compounds (chloroform, bromodichloromethane, 
and chlorodibromomethane) were reported for the sample collected from monitoring well MW-I. 
In water samples, THMs typically are disinfection by-products (DBPs) associated with the 
treatment (chlorination) of drinking water in public water supply systems. We understand that 
Gregory used treated drinking water for the mixing of drilling mud and borehole flushing. 
Therefore, we suspect that these THMs were introduced into the well during the drilling and well 
development process. 

SUPPLEMENTAL SAMPLING 

Based on initial sampling results, GeoEngineers completed supplemental groundwater sampling in 
monitoring wells MW-I and MW-3 for analyses of total and dissolved iron, manganese, and arsenic, and 
in monitoring well MW- I for analysis of THM. Groundwater samples were filtered in the field to 
remove suspended solids and, therefore, more accurately reflect water quality conditions that can be 
anticipated for a fully developed water supply well. 

Specific results of the supplemental analyses are summarized below: 
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• The concentrations of total and dissolved iron in samples collected from both monitoring wells 
were in compliance with (below) the drinking water standard. Dissolved iron in the groundwater 
sample collected from MW-1 (the proposed production well location) was not detectable. 

• The concentrations of total and dissolved manganese in the samples collected from monitoring 
well MW-1 were in compliance with the drinking water standard. Dissolved manganese was not 
detectable. 

• The concentrations of total and dissolved manganese in the samples collected from monitoring 
well MW-3 (0.110 and 0.106 mg/I, respectively) exceeded the respective drinking water 
standards. 

• The concentrations of total and dissolved arsenic in the samples collected from monitoring well 
MW-1 (6.18 and 5.51 µg/1, respectively), represent decreases of about 21 and 29 percent, 
respectively, relative to the initial sampling result. 

• Chloroform was detected at a concentration of 0.62 µg/1 in the groundwater sample collected 
from monitoring well MW-1, which represents a decrease of about 79 percent relative to the 
initial sampling result. None of the other THMs were detected. This result supports our belief 
that potable water used by Gregory. temporarily impacted water quality at the locations of 
monitoring well MW-1. 

SUMMARY OF RESULTS 

Analytical results for selected contaminants of concern (COCs) are summarized in Table 5. A complete 
tabulation of results is provided in Appendix B. 

Table 5. Selected Groundwater Quality Results 

Monitoring Well MW-1 

Parameter 
Unit1 Initial Re-Sample 

Sample (02/02/09) 
(12/15/08) 

Total Iron mg/I 5.90 0.167 
------

Dissolved Iron mg/I NA <0.01 
·----·-- ·-· 

Total Manganese mg/I 0.132 0.0124 

Dissolved Manganese mg/I NA <0.001 

Total Arsenic µg/l 7.8 6.18 
----- -- -----. 

Dissolved Arsenic µg/1 NA 5.51 

Nitrate mg/I 3.71 NA 
-----

Chloroform ~19/I 3.0 0.62 

Bromodichloromethane µg/1 1.9 <0.5 
·--

Chlorodibromomethane ~1g/l 1.4 <0.5 

Notes: 
1 mg/I = milligrams per liter; µg/1 = micrograms per liter 
2 The total trihalomethane concentration cannot exceed 80 µg/1. 

NA = Not analyzed 

Bolded concentrations exceed the respective drinking water standard . 
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Monitoring Well MW-3 

Initial Re-Sample Drinking 
Sample (02/02/09) Water 

(12/15/08) Standard 

1.80 0.241 0.3 

NA 0.0126 0.3 

0.158 0.110 0.05 

NA 0.106 0.05 

2.7 1.77 10 

NA 1.91 10 

1.04 NA 10 

<0.5 NA 80 2 

<0.5 NA 80 2 

<0.5 NA 80 2 
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PRELIMINARY CAPTURE ZONE ANALYSIS 

GENERAL 

The approximate shape of the predicted capture zone for a production well installed at the Golf Course 
Site was simulated using an analytical model introduced by Bear (1979). Hydraulic parameters, such as 
aquifer characteristics, hydraulic gradient, and well discharge rate were input to the model as a basis for 
estimating the width and downgradient terminus (termed the stagnation point in flow net analysis) of the 
simulated capture zone. 

Please note that this analytical model has the following limitations: 

• The model is sensitive with respect to hydraulic conductivity and well discharge rate. The 
hydraulic conductivity input, as explained below, was estimated based on grain-size distribution 
and likely is reliable to about an order of magnitude. 

• The model has no time component. The model is steady-state, and therefore does not incorporate 
a time component that could be used to calculate the 1-, 5-, and 10-year times-of-travel to the 
proposed well. The model also is based on the assumption that the well pumps continuously, 24 
hours per day. 

• The model does not incorporate boundary conditions, such as the adjacent lakes (positive head 
boundary) and bedrock (negative head boundary), which could significantly affect capture zone 
shape and location. 

Based on these considerations, we suggest that this analysis be I) used to develop preliminary 
conclusions regarding whether the proposed well's capture zone could extend to the reported dump site 
and 2) refined after site-specific hydraulic testing data is available during Phase 2 of the investigation. 

MODEL INPUTS 

The following assumptions were incorporated into the analytical model: 

• A pumping rate of 500 gallons per minute (gpm) for the new well. 

• A hydraulic gradient equal to 4 x 10-5 ft/ft, based on measured groundwater elevations during the 
December 15, 2009 groundwater monitoring event. 

• An aquifer hydraulic conductivity of 55 feet per day (ft/d), based on analysis of the grain-size 
distribution data provided in Appendix C. 

• An aquifer thickness of 90 feet, based on subsurface conditions encountered in boring MW-1. 

MODEL RESULTS 

Based on these assumptions and largely as a result of the aquifer's extremely shallow hydraulic gradient, 
we estimate that the steady-state capture zone of the proposed new well could extend more than 800 feet 
down-gradient and include the suspected dump site. The validity of this result should be re-evaluated 
after site-specific hydraulic testing data is available . 
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CONCLUSIONS AND RECOMMENDATIONS 

POTENTIAL FOR HIGH· YIELD WELL 

The potential for the Golf Course Site to sustain a high-yield groundwater production well was evaluated 
using a simplified analytical model based on the Theis ( 1935) non-equilibrium well equation for confined 
aquifers and modified using the Jacob correction for unconfined aquifers (Cooper and Jacob, 1946). 
Model inputs were based on interpreted aquifer hydraulic parameters and geometry and included the 
following assumptions: 

• An aquifer hydraulic conductivity of 55 feet per day (ft/d), based on analysis of the grain-size 
distribution data provided in Appendix C. 

• An aquifer thickness of 90 feet, based on subsurface conditions encountered in boring MW-1. 

• An aquifer storativity of 0.2 ( which is a dimensionless parameter), based on typical values for 
unconfined sand and gravel aquifers. 

• The aquifer was assumed to be unconfined, homogeneous, isotropic, of infinite areal extent, and 
without boundary conditions. 

Based on these assumptions, modeling results indicate that the Well 2 property can support a high-yield 
groundwater production well. Our model suggests that in excess of 400 gallons per minute can be 
withdrawn from this location with acceptable drawdown conditions, assuming a properly designed and 
efficient well is installed, and aquifer conditions surrounding the new well site are consistent with that 
observed at the location of monitoring well MW-1. 

POTENTIAL SOURCES OF CONTAMINATION 

Our environmental assessment has revealed the following potential sources of contamination within 
approximately 1,000 feet of the proposed well site: 

• Although no release has been identified, the existing golf course maintenance shop and two ASTs 
located southwest of the proposed well site present a potential source of contamination. 
However, because of the good housekeeping practices observed on-site and the fact that releases 
from these sources (if any) would likely impact only surface soils, the risk for migratory 
contamination from this source is low at this time, in our opinion. 

• Although no release has been identified, we consider the possible presence of an UST located at 
the golf course maintenance shop as a potential source of contamination. Leaks or other releases 
from UST systems are common sources of soil and groundwater contamination. Few details 
regarding this UST have been identified and no reports regarding UST removal or excavation 
sampling activities are available. 

• As noted above, we recorded accounts of a former burn site approximately 800 feet east of the 
proposed well site in the 1950s and early 1960s. While multiple sources state that the site use 
was limited to a burn site for household yard waste, with the available information we can not 
eliminate the possibility that automotive parts and/or chemicals could also have been dumped at 
this location at some time in the past. Former burn area has since been covered and the horizontal 
extent of this area can not be determined at this time. The burn site was not listed nor was the 
location disclosed in any of the regulatory databases reviewed . 
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GROUNDWATER QUALITY 

We conclude that groundwater quality at the location of monitoring well MW-1 generally is good, based 
on the full suite of sampling results previously described. In our opinion, the observed IOC, VOC, SVOC 
and radionuclide concentrations are acceptable for siting a new groundwater production well. 

Arsenic and nitrate are two specific COCs that are relatively widespread within the glaciofluvial aquifer 
in the vicinity of Rock Island. Levels of these COCs in other City wells have contributed to the need for 
an additional water source. As described below, concentrations of these COCs in groundwater samples 
collected from MW-1 comply with drinking water standards, but likely are elevated with respect to 
background conditions. 

• Arsenic concentrations exceed drinking water standards at a number of locations throughout the 
glaciofluvial aquifer, and are presumably related to historic use of lead arsenate pesticides in 
nearby orchards. The dissolved arsenic concentration in the groundwater sample collected from 
MW-1 (5.51 µg/1) is about 55 percent of the drinking water standard (10 µg/1). 

• Nitrate concentrations generally exceed the action level (5 mg/1) in City Well 2 in addition to 
other portions of the glaciofluvial aquifer, likely as a result of agricultural nonpoint sources and 
septic tank discharges. The nitrate concentration in the groundwater sample collected from 
monitoring well MW-1 (3.71 µg/1) is about 75 percent of the action level and 37 percent of the 
drinking water standard (10 mg/1). 

We also note that operation of a high-yield groundwater production well at the Golf Course Site will 
capture groundwater from a much larger area than our focused groundwater sampling activities, which 
represent groundwater quality conditions in close proximity to the installed monitoring wells. Therefore, 
groundwater quality conditions at an installed production well could deviate from those observed during 
this investigation. 

POTENTIAL FOR IMPACTS FROM THE REPORTED DUMP SITE 

Preliminary analyses indicate that the capture zone associated with the operation of the proposed new 
well could extend to the reported dump site. However, based on results of groundwater sampling and 
analysis from monitoring well MW-3, we conclude that the presence of the suspected dump site has not 
noticeably impacted groundwater quality at that location. 

RECOMMENDATIONS 

Based on the above described data and analyses, it is our opinion that the proposed Golf Course Site is a 
suitable location for installation and development of a new groundwater production well, with a relatively 
high potential for high well yield and groundwater quality that appears to be in general compliance with 
drinking water standards. We believe that the City would be justified in proceeding with a test/production 
well at the site. However, we recommend that DOH concurrence with the test/production well site be 
obtained before proceeding. 

We recognize that the City might be hesitant to proceed at this time because of 1) arsenic and nitrate 
concentrations at the Golf Course Site that appear to be somewhat impacted by upgradient land use 
conditions and 2) regulatory and citizen resistance to the proposed well location. In that case, we 
recommend that the City consider evaluating groundwater conditions at the Priority 2 groundwater 
exploration location identified in our December 5, 2007 letter to the City before proceeding at the Golf 
Course Site. The Priority 2 location is situated within the south central portion of the City adjacent to the 
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Columbia River. Recommended investigation components at this location include an environmental 
review, installation of one groundwater monitoring well, groundwater sampling and analytical testing, 
and limited hydrogeologic analyses. 

LIMITATIONS 

We prepared this report for use by the City of Rock Island and Varela to assist in the evaluation of the 
city's groundwater supply augmentation alternatives. 

Within the limitations of scope, schedule and budget, our services have been executed in accordance with 
generally accepted practices in the field of hydrogeology in this area at the time this report was prepared. 
No warranty or other conditions, expressed or implied, should be understood. 

Please refer to Appendix E, Report Limitations and Guidelines for Use for additional information 
pertaining to use of this report. 
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Unit Symbol 
Qf 
Qaf 
Qa 
Qt 
Qls 
Qfs 
Qfg 
Mc(e) 
Mvg 
Oc(w) 

Note: 

Age 
Holocene 
Holocene 
Holocene 
Pleistocene 
Pleistocene 
Pleistocene 
Pleistocene 

Table 3 
Geologic Unit Descriptions 

Hydrogeologic Evaluation - Golf Course Well Site 
Rock Island, Washington 

Description 
Artificial fill, including modified land 
Alluvial fan deposits 
Alluvium 
Terraced deposits 
Mass-wasting deposits, mostly landslides 
Outburst flood deposits, sand and silt 
Outburst flood deposits, gravel 

Miocene, middle to upper Continental sedimentary deposits or rocks 
Miocene, middle Basalt flows, Grande Ronde Basalt Formation 
Oligocene Continental sedimentary deposits or rocks 

These descriptions refer to the geologic units presented in Figure 2. 

P:\ 16\ 16399001\03\Finals\(1639900103 Table3.xls]UnitKey 
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APPENDIXC 
FIELD AND LABORATORY PROCEDURES 

SITE EXPLORATION 

Three monitoring wells, MW-1 through MW-3, were completed by Gregory on December 2 
through 10, 2008 at the approximate locations shown on Figure 6 using a combination of hollow-stem 
auger and mud rotary drilling methods. Drilling and well installation activities were continuously 
monitored by a geologist from our firm who collected, examined, and classified representative soil 
samples and maintained a detailed log of the explorations. During drilling, soil samples were obtained at 
an approximate 5-foot-depth interval using an approximate 2-inch-diameter split spoon sampler driven by 
a 140-pound hammer free falling a distance of about 30 inches. The number of hammer strokes required 
to drive the sampler the last 12 inches, or other indicated distance, is shown on the boring logs. 

Soil was classified in general accordance with the Unified Soil Classification System described in 
Figure C-1. The boring and well construction logs for monitoring wells MW-1 through MW-3 are 
presented in Figures C-2 through C-4, respectively. 

FIELD SCREENING METHODS 

Our representative conducted field screening on each of the soil samples obtained from the borings. Field 
screening results are used as a general guideline to identify possible soil contamination. The field 
screening methods employed included a combination of 1) visual examination; 2) water sheen testing; and 
3) headspace vapor testing using a PID. 

Visual screening consists of inspecting the soil for stains indicative of contamination. Visual screening is 
generally more effective when contamination is caused by heavy petroleum hydrocarbons such as motor 
oil, or when contaminant concentrations are high. Water sheen tests and headspace vapor screening are 
more sensitive screening methods which can be effective in detecting petroleum based-products in 
concentrations lower than regulatory cleanup guidelines. However, field-screening results are site- and 
sample-specific. The effectiveness of field screening results will vary with temperature, moisture content, 
soil lithology, organic content and type of contaminant. The presence or absence of sheen or headspace 
vapors does not necessarily indicate the presence or absence of contaminants. 

Water sheen testing involves placing soil in water and observing the water surface for signs of sheen. The 
results of water sheen testing on soil samples from the borings are presented on the boring logs. Sheens 
are classified as follows: 

No Sheen (NS) 

Slight Sheen (SS) 

No visible sheen on water surface. 

Light colorless film, spotty to globular; spread is irregular, not rapid; 
areas of no sheen remain; film dissipates rapidly. 

Moderate Sheen (MS) Light to heavy film, may have some color or iridescence, globular to 
stringy, spread is irregular to flowing; few remaining areas of no sheen 
on water surface. 

Heavy Sheen (HS) 

File No. /6399-00/-03 
February 25, 2009 

Heavy colorful film with iridescence; stringy, spread is rapid; sheen 
flows off the sample; most of water surface may be covered with sheen . 
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Headspace vapor screening involves placing a soil sample in a plastic bag. Air is captured in the bag and 
the bag is shaken to expose the soil to the air trapped in the bag. The probe of the PID is inserted into the 
bag and the PIO measures the concentration of organic vapors in the sample bag headspace. 

MONITORING WELL CONSTRUCTION AND DEVELOPMENT 

Monitoring wells MW-1 through MW-3 were constructed using approximate 2-inch-diameter 
Schedule 40 PVC riser and well screen material. Well screen slot size was about 0.010 inches. Processed 
10-20 Colorado silica sand was used as filter pack. Bentonite grout was used as low-permeability 
backfill. At the ground surface, the wells were protected by steel flush-mount monuments. The tops of 
the monitoring well casings were secured with expanding, lockable well caps. 

After installation, monitoring wells were developed by a combination of flushing, pumping and surging 
until purge water was relatively clear and free of suspended sediment, or until a maximum development 
time of 2 hours. 

GROUNDWATER ELEVATIONS 

Depth to groundwater was measured relative to the monitoring well casing rims using an electric water 
level meter. The probe of the water level meter was decontaminated between wells with a detergent 
wash, a tap water rinse, and a distilled water rinse. Groundwater table elevations were calculated by 
subtracting the depth to the water table from the casing rim elevations. 

GROUNDWATER SAMPLING 

Groundwater samples were obtained from monitoring wells MW-I and MW-3 for chemical analysis. 
Groundwater purging and sampling was performed consistent with the EPA's low-flow groundwater 
sampling procedure, as described in EPA ( 1996) and Puls and Barcelona ( 1996). Dedicated polyethylene 
tubing and a portable bladder pump were used for groundwater purging and sampling. During purging 
activities, water quality parameters, including pH, temperature, conductivity, dissolved oxygen, and 
turbidity were measured using a Horiba U-22XD-10 multi-parameter meter equipped with a flow-through 
cell. The meter was calibrated prior to use following manufacturer procedures. Groundwater samples 
were collected after (1) water quality parameters were stabilized or (2) a maximum purge time of one 
hour was achieved. During purging and sampling, drawdown was not allowed to exceed 0.3 feet and the 
purge rate was not allowed to exceed 400 milliliters per minute. Water quality parameter stabilization 
criteria include the following: 

• Turbidity: ±10 percent for values greater than 5 NTU; 

• Conductivity: ±3 percent; 

• pH: ±0.1 unit; 

• Temperature: ±3 percent; and 

• Dissolved oxygen: ± 10 percent. 

The samples were transferred in the field from the sampling device to laboratory-prepared containers. 
Samples were placed into a chilled cooler and transported to the analytical laboratory following 
completion of sampling. Chain-of-custody procedures were observed and groundwater samples were 
kept cool during transport to the laboratory . 

File No. /6399-00/-03 
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Soil samples obtained from the explorations were returned to our laboratory for further examination and 
testing. Gradation tests (ASTM Cl36) were accomplished on representative soil samples. Results of 
ASTM C136 analyses are presented in Appendix C. 

Selected samples were tested to estimate their natural moisture content in general accordance with 
ASTM D22 l 6-90. Results are presented on the exploration logs at the respective sample depths . 
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AND Cl.A VS, SANDY a.AYS, Sil TY Cl.A YS, FINE LESS THAN 50 LEANClAYS 
GRAINED CLAYS 

SOILS .J L 
OL ORGANIC SIL TS ANO ORGANIC 

J L SILTY ClAYS OF LOW PLASTICITY 

! I ! I MH INORGANIC SIL TS, MICACEOUS OR 

MORE ™AN 50% CNATOMACEOUS Sil TY SOILS 

PASSING NO 200 
SIEVE 

SILTS 

~ LIOUIOLIMIT CH IOORGANIC Ct.A YS Of HIGH 
AND GAEA TER THAN 50 PLASTICITY 

CLAYS 

.J I L 
OH ORGANIC Cl.A VS AND SIL TS OF 

J ~ 
MECXUM TO HtGH PLASTICITY 

~ 
PEAT, HU~S. SWfr,.Wlf' SotlS WITI-1 

HIGHLY ORGANIC SOILS 
~ 

PT HIGH ORGANIC CONTENTS 

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications 

Sampler Symbol Descriptions 

• 2.4-inch I.D. split barrel 

[] Standard Penetration Test (SPT) 

D Shelby tube 

~ Piston 

I] Direct-Push 

[8J Bulk or grab 

Blowcount Is recorded for driven samplers as the number 
of blows required to advance sampler 12 inches (or 
distance noted). See exploration log for hammer weight 
and drop. 

A "P" indicates sampler pushed using the weight of the 
drill rig. 

ADDITIONAL MATERIAL SYMBOLS 

SYMBOLS TYPICAL 

GRAPH -------:--

/ 

LETTER DESCRIPTIONS 

cc Cement Concrete 

AC Asphalt Concrete 

CR Crushed Rock/ 
Quarry Spalls 

TS Topsoil/ 
Forest Duff/Sod 

Measured groundwater level in 
exploration, well, or piezometer 

Groundwater observed at time of 
exploration 

Perched water observed at time of 
exploration 

Measured free product in well or 
piezometer 

Stratigraphic Contact 
Distinct contact between soil strata or 
geologic units 

Gradual change between soil strata or 
geologic units 

Approximate location of soil strata 
change within a geologic soil unit 

%F 
AL 
CA 
CP 
cs 
DS 
HA 
MC 
MD 
OC 
PM 
pp 

Laboratory I Field Tests 
Percent fines 

SA 
TX 
UC 
vs 

NS 
ss 
MS 
HS 
NT 

Atterberg limits 
Chemical analysis 
Laboratory compaction test 
Consolidation test 
Direct shear 
Hydrometer analysis 
Moisture content 
Moisture content and dry density 
Organic content 
Permeability or hydraulic conductivity 
Pocket penetrometer 
Sieve analysis 
Triaxlal compression 
Unconfined compression 
Vane shear 

Sheen Classification 
No Visible Sheen 
Slight Sheen 
Moderate Sheen 
Heavy Sheen 
Not Tested 

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions. 
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be 
representative of subsurface conditions at other locations or times _ 

KEY TO EXPLORATION LOGS 

GeoENGINEERS C} Figure C-1 



• 

• 

Date(s) 
Drilled 

Drilling 
Contractor 

Auger 
Data 

12/02/08 - 12/03/08 

Gregory Drilling 

4%-inch ID Auger/4%-inch ID 
Casing 

Total Exploration 
Depth (ft) 101 

Vertical 
Datum 

-

SAMPLES 

16 

- 10 -:::. 5 50/5" 

SP-SM 

SP 

-

-

Logged 
By LMS 

Drilling 
Method 

Hollow-Stem Auger/Mud Rotary 
with Casing Advance 

Hammer 
Data 

Ground Surface 
Elevation (ft) 

Datum/ 
System 

140 lb hammer/30 in drop 

Not measured 

MATERIAL DESCRIPTION 

Light brown fine to medium sand with sil t (medium 
dense, moist) 

Brown fine to medium sand with trace gravel, silt 
and occasional cobbles and boulders (very 
dense, moist) 

Checked 
By 

Sampling 
Methods 

Drilling 
Equipment 

Groundwater 
Level (ft. bgs) 

Easting(x): 
North ing(y): 

C: 

3l 
.s:: 
U) 

NS 

-
- NS 

-
-
-
-

- NS 

-

V.,, SP-SM 1-...,,B,....r_o_w_n.,..is.,..h_g_ra_y__,,,fi-ne- to-m- ed""'i_u_m_s_a-nd-,-w...,.it"""h-s""'il,...t -an-d.,...----1 

- 30 
occasional cobbles ( dense, moist) 

- NS 

-
-
-

SP Gray line to coarse sand with gravel, trace silt and - 20-~ 3 50/5" - occasional cobbles (dense to very dense, moist) - NS 

-
-
-
-

~ - 25 - =:- 0 50/3" - -
~ 

§ 
~ 
m 
l? 

a'. -
(.? 

8 

i .., 
(D 

~ 
<{ 
z i -

-

39 6 - - NS 

-
-

- -
-

SP Gray medium to coarse sand wi th gravel, trace silt 
35- ._ -Notes: See Figure C- 1 for explanation of symbols. 

DRL 

SPT 

CME85 

32 

WELL 
CONSTRUCTION 

.--'~--, ·-" Flush Grade 
\ ,... Monument 

r:::;:=:;::i 

~------1 
'~ 

~ - concrete 

~ 

- sentonite 
seal 

--i!~li-2-<nch, 
inside-<Jlamet, 
PVC well 
casing 

i @=====================================================::::: 
co LOG OF MONITORING WELL MW-1 f1-------------------..----------------------------------t 
~ CJ Project: Hydrogeologic Evaluation - Golf Course Well Site 
! GEO ENGINEER~ Project Location: Rock Island, Washington Figure: C- 2 
'° ProJ·ect Number: 16399-001-03 Sheet 1 of3 >---------------------------------------------------------



• 
SAMPLES & WELL 

ai g Ji 
m CONSTRUCTION 

~ 
]l 

> 
C -0 4> E MATERIAL DESCRIPTION 2.l ~ 0 e ~ 

a. ::, mE ~ .c E z (.) m ro Q) Cl a.o a.a. 
> a. > &'l ~ :.E C "' a. Q) C: 0 "' C ::,..0 Q) -c -Q) ~ ~ a. 
iii 0 .s (.) .o E "' ~ 8' oE Q) mo 

Q) 0 
ell &'l Q) ~ >, .c Q) -

.!:: a:: al .... (.'.) _J 0 en en Ia.. - 35 
.I ' I and occasional cobbles (dense to very dense, 1~;:, .,..,,, 

wet) 

40 - 8 
_. 

NS - 116 45 1-C'(, • SW-SM Gray fine to medium sand with si lt (dense to very 1-Bentonite ": :t~ dense, wet) seal 

1t!1•,. 
i,• .t. 
i-: :t" "· .t: ~· •, . i.: :t . 

NS - 45 - 124 84 9 • ... , - -
t.. . : 
11,• .t. 
i-• .t l> 
": :•. ~' .t : 
:: :: ~ 

50 - 10 
~~ :t . - s - 1 24 

59 "· .t • -
". ·tb 2-lnch, 
i,• ••• insld&-<liamet, 

It:,:,. PVC well 

"· .. casing 

" • • t '! ". ; ~ . 
"= . . • • - 55 - II •' •, tl - - NS 115 55 " .... 
": :•. :: : ~ • • 
11,• • •• ;: :t . -
i.•. ~ 
i,• • •• 

- 60 -
1 12 

12 
~~ :• . - - s 87 ":: ~ . . \ . 
~ ~ : I e 

•• ct .. 
·: :• : 
: : ~ NS .... 65 -

1 13 
87 13 .. . - -. . . • 

•• i • . . ~ 
: ;. : ... . . ~· ... . . .... N - 70 -

1 15 
49 14 . . ~: .... -. . . 

•: : : ..-Filter pack ... 
: : ~ · 

:: : ": .. ~ .. . - NS - 75-
1 16 

53 15 .. -:, .. - 2-inch , 

- : :, == inside-dlamet, . . - 0.010-inch . . . == - ...... ... slotted PVC 
• • •i,• == · well screen ·,. ... -- ... ~ == .. -.. 

• LOG OF MONITORING WELL MW-1 (continued) 

GEOENGINEERS CJ Project: Hydrogeologic Evaluation - Golf Course Well Site 
Project Location : Rock Island, Washington 

Figure: C- 2 
Project Number: 16399-001 -03 Sheet 2 of 3 



SAMPLES 5 WELL 
Q) a. CONSTRUCTION '2 "' ~ Q) = > 
C ,::, MATERIAL DESCRIPTION 2l~ 0 ~ 0 • ZI ~ 

~ 
roE 

(1) t iii Q) a.o a.a. 
> > C (/) a. 
Q) Q) C: 0 ~ 

:, .0 Q) ,::,~ 
jjj 0 ~ 

0 0 o E Q) "'o Q) ... >, .c Q) _ 

a:: ii:i (!) U) U) J: c.. 

80 13 35 s 
Filter pack 

85 14 40 s 
2~nch, 
inside--diamet 
0.010~nch 

SP-SM Gray fine to medium sand with gravel, si lt, and 
slotted PVC 
well screen 

occasional cobbles and boulders (dense, wet) 

90 15 62 18 NS 

95 13 67 19 NS 

100 85/ 11' 20 NS 

105 

110 

~ 
~ ,_ 
0 
~ 115 

"' > 
iii 
(!) 

a: 
(!) 
..; 

i .., 120 
"' iii _, 
~ 
!i: .., 
9 

I • .., 
"' 
~ 
n: 

LOG OF MONITORING WELL MW-1 (continued) 
_, _, 
w 

~ z w 

~ 

GEOENGINEERS C) 
Project: 

Project Location : 

Project Number: 

Hydrogeologic Evaluation - Golf Course Well Site 
Rock Island, Washington F. c 

2 1gure: -
16399-001-03 Sheet 3 of 3 



Date(s) 12/04/08 - 12/05/08 logged LMS 
Checked 

DRL Drilled By By 

• 
Drilling Gregory Drilling Drilling Mud Rotary with Casing Sampling SPT Contractor Method Advance Methods 

Auger 4%-inch ID Casing Hammer 140 lb hammer/30 in drop Dri ll ing CME85 Data Data Equipment 

Total Exploration 75.5 Ground Surface Not measured 
Groundwater 38 Depth (ft) Elevation (ft) Level (ft. bgs) 

Vertical Datum/ Easting(x): 
Datum System Northing(y): 

SAMPLES 0 WELL 
-a; a. CONSTRUCTION ai <II 
.S! -a; ~ .0 > 
C "O ~ E MATERIAL DESCRIPTION 2l-0 .S! ~ ] a. :, 

ro E 
\ V Flush Grade ~ .c E z u iii Q) 0, a.] 

a. a. 
> a. > .;; 

~ 
., 

C :.c C 1/) a. 
Q) Q) c.: 0 ~ C. ti a. :::i E Q) -o ~ ~ Monument 
[ij 0 2 u E ~ 8' Q) <11 0 

Q) 0 
Ji OJ ~ e >- .c Q) -

C a:: ai (/) C!l...J (!) U) U) J: 0.. A" ~ - 0 •!•!•!•:•: TS Brown silty fine sand (topsoil) ll.. / I</,..:; ~ oncrete :-:-:•:•:• 't- '// .. 
··•·•·•··· 

... .. 
,::::::::·· .. ~.,,. 

SM Brown silty fine sand (loose, moist) 
... .. 

.. ... .. 

- 5 -
1 10 

6 I - - s 0.1 

... .. 

.. ... .. 

.. ... .. 

.. i.,.,V SP-SM Brownish gray fine to medium sand with silt - 10 -
1 10 

10 2 - ·(medium dense, moist) - NS 0.0 

.. ... .. 

.. ... .. 

.. ...-6.,-o GP Multi-colored fine to coarse gravel with sand, trace 
) 0 silt, and occasional cobbles and boulders (very .. 

0 0 

15 - 15, 3 
) 0 dense, moist) s 0.3 -

1 9 
0 0 - -

87/10' ) 0 -Benton1te 
.. 0 0 .. seal 

) 0 
.. 0 0 ... -) 0 2anch, 0 0 .. 

) 0 - inside-<l1arnet, 
0 0 PVC well 

) 0 .. casing 
0 0 - 20 - :a 0.5 5014" 4 ) 0 - - s 0.1 
0 0 

) 0 
0 0 

) 0 
0 0 

y 
SP Gray fine to coar c sand with trace silt and 

occasional boulders (dense to very dense, moist) 
... 25 -

1 8 
46 5 - - s 0.0 

ti 
<.!) 

I- 30-
) 8 69/11 ' 6 - - NS 0.1 ~ ~ 

.. 
- Boulder (approximately 3 to 4 feet in diameter) -

from about 31 to 34 fee t in depth 
-
-

... 35 - d-. SW - -
ote : See Figure C- 1 for explanation of symbols. 

• LOG OF MONITORING WELL MW-2 

GeoENGINEERS C) 
Project: Hydrogeologic Evaluation - Golf Course Well Site 
Project Location : Rock Island, Washington 

Figure: C- 3 
Project Number: 16399-001 -03 Sheet 1 of 2 



• 

• a. 
..J 

c;j 

~ z 
w 

~ 

ai 
.l!! 
C 
0 

~ 
> 
Ql 
jjJ 

-

I-

-

I-

-

-

-

-

-

SAMPLES 0 WELL 
Cl. CONSTRUCTION I ] ro 

ai 
> 

"O Q) E MATERIAL DESCRIPTION ~~ .l!! ~ 0 a. ::l ro E .c ,g E z u ro Ql 0) o.o Cl.Cl. a. > (/) u'l-! C :c C (/) Cl. 
Ql C: 0 3: ~ Cl. :, .c Ql -o~ 
0 2 u i, E ~ g, oE Ql ro o 

Ql 0 
cil u'l Ql .... >, .c Ql -

C 0:: ii5 t- 0 _J (9(/) Cl) :r:a.. 
35 JIU )) f Gray fine to medium sand with trace silt and N:> U. I >--... ... :::= . . . 

occasional gravel, cobbles and boulders (dense -... :::= ... 
to very dense, moist to wet) >--- :::= 

~ 
>--

- :::= 
:::= - >--:=:-

s 0.2 -40 -
] 10 40 8 - - i::::= 

:::= - >--
:::= 

- >--
~ - - Filter pack 

- ~ 
>--
:::= - -

18, 
~ 

45-17 9 - - NS 0.3 2 inch ID, 
98/11' ~ 0.010-inch 

- ~ slolted PVC - well screen 
~ -
~ -- ~ -- ~ -50 - ti 4 

10 - - NS 0.1 ~ 
1/1 1.5' ~ 

- -~ 
~ - -

ililil 

~ - ~ -- ~ -55 - [1 6 II I- - NS 0.5 :::= 
71/11 ' 

- Yi-inch thick lense of brown silt at about 56 feet 
-

!iii! 
... -
... -
... -

60 - 112 47 12 r - - NS 0.2 

- SP ... Gray fine to medium sand with gravel, trace silt -
and occasional boulders (dense to very dense, - ... wet) 

- ... -
- ... 

65 - ~ 0.5 5015" t3 - - NS 0.1 

- ... 
- ... 
- ... Bentonite 

seal 

-
70- 110 48 14 - - s 0. 1 

-
-
-
-

75- - o 50/2" 15 - -

LOG OF MONITORING WELL MW-2 (continued) 

GEoENGINEER~ 
Project: Hydrogeologic Evaluation - Golf Course Well Site 
Project Location : Rock Island, Washington 

Figure: C- 3 
Project Number: 16399-001-03 Sheet 2 of 2 



Date(s) 12/06/08 Logged KC Checked DRL Drilled By By 

• 
Drilling Gregory Drilling Drilling Hollow-Stem Auger/Hq Rock Sampling SPT 
Contractor Method Core Methods 

Auger 41'2-inch ID Auger Hammer 140 lb hammer/30 in drop Drilling CME85 
Data Data Equipment 

Total Exploration 75 Ground Surface Not measured Groundwater 29 
Depth (ft) Elevation (ft) Level (ft. bgs) 

Vertical Datum/ Easting(x): 
Datum System Northing(y): 

SAMPLES 8. WELL 
Q) e. .8 ro CONSTRUCTION 
~ Q) > 
C 

~ "O 0 "' E MATERIAL DESCRIPTION !1l~ .2 ~ }~ ro E \ 16 t <ii Cl) ,g Cl u 
c.'o c.c. Flush Grade 

> > Ill "' "' .!: :c C Ill C. ~-- Monument Cl) Cl) ~ 8 ~ ~} C. :::, .0 Cl) "O~ 
[ij 0 $! 0 

t, 
~ 8' oE Cl) ro 0 Cl) 

:::, "' Cl) ... >, .c Cl) _ 
C a:: ai ~ (/) I- (!) ...J (!) U) U) :c Q. .A' '-- 0 p 0 GP Multi-colored fine to coarse gravel with sand and ~~'/.I './ . .;~oocrete 0 0 .. trace si lt (medium dense to dense, moist to wet) - b 0 ~ 0 0 - p 0 .. 

0 0 
- b 0 .. 

0 0 

- b 0 .. 
0 0 

- 5- I 
p 0 - - s 19 29 0 0 
b 0 

- 0 0 .. 
p 0 

- 0 
b 0 

0 .. 
- 0 0 .. b 0 

0 0 - p 0 .. 
0 0 - 10- :II 4 5014" 2 b 0 - - NS 
0 0 ~ Bentonite - p 0 .. seal 0 0 

b 0 - 0 0 .. 
b 0 2-inch , 

- 0 0 .. lnslde-dlametE p 0 PVC well 
- 0 0 .. casing 

- 15 - 110 J V SP ~ Gray fine to coarse sand with gravel, trace silt and - NS 37 occa ional cobbles (dense, moist to wet) 0.0 
- .. 
- .. 
- .. 
- .. 

- 20- :II 4 50/4" 4 - - NS 0.0 
- .. 
- .. 
- .. 
- .. 

... 25- :a 3 5015" 5 - - s --- .. I.I 
. i== 

i== --- .. i== 
. i== • ' 

>--
8 

- .. --
~ 

i== .. = ..__ . ... 30 - - 2 6 ~ - NS 
. ..__ 

50/2" 0.3 ... == . 
. i=: 

== ..__ ..__ 
. ..__ 

·- - Fi lter pack == . ..__ 
i=: ..__ ,__ . ..__ ... ... 35 - - - == otes: See Figure C-1 for explanation of symbol . 

• LOG OF MONITORING WELL MW-3 

GEoENGINEERS C} 
Project: Hydrogeologic Evaluation - Golf Course Well Site 
Project Location: Rock Island, Washington 

Figure: C- 4 
Project Number: 16399-001 -03 Sheet 1 of 2 



SAMPLES 0 WELL 

• 
Q) a. CONSTRUCTION I -8 

Ill 
~ Q) > 
C 

~ tl 

i 
"' E MATERIAL DESCRIPTION ~~ 0 !I? t~ ro E ~ '8. ro QI Cl u 

a.o a. a. 
> > ~~ C :c C (/) a. 
QI QI ~ 0 

~ a. :, .c QI ti~ 
[ij 0 ~ 

u l, E ~ 8' o E QI mo 
QI 0 

~ ~ QI ~ >, .c:: QI -a:: ii5 I- (!) ...J (!) U) U) J: a.. - 35 -1 IU 
OIS I I.I ,,.., -== - SP Gray fine to coarse sand with gravel, trace silt and == - -

occasional cobbles and boulders ( dense, wet) - 2-inch, -- == inside-diamete 

== 0.010-inch - - slotted PVC 

== well screen - 40-~ o 5015" 8 - - -== - == -- . == == --
V :::::: 

SP Multi-colored fine to medium sand with cobbles, -- t:::= 
trace silt and occasional gravel ( dense, wet) -- 45-110 6, 9 - - NS 0.0 

t:::= 
62/10' 

- - Filter pack 

I- 50-1 13 26 tO - - NS 
22.3 

,- 55-1 12 43 ti - - s 
5.5 

I- 60-1 16 54 12 - - s 
4.8 

Bentonite 
seat 

I- 65- 0 50/0" 13 BRX Dark gray fresh vesicular basalt 
-
-
-
-

- 70- - -
~ -

- -
-
-

- 75 

-
-
-

• LOG OF MONITORING WELL MW-3 (continued) 

GEoENG INEER~ 
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Project Location: Rock Island, Washington 

Figure: C- 4 
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SYMBOL 

t
I 
(9 

w 
3: 
>
aJ 

(9 
z 
ff) 
ff) 
<{ 
0.. 

t
z 
w 
(.) 
0::: 
w 
0.. 

U.S. STANDARD SIEVE SIZE 

~r 3{4" 
3/8" #4 #10 #?O 

#fO #1° #r # 00 

""\ ~ ~ 

' "' ... 
\ 

\ 
80 +HH-+-+-l--l--+---+++++-+-+--+--+--''r-il+l-1-+-,r-+--+---+---+H1++-+-+-+--+-- -H++-+-t-+-+--+---++t-H-+-+-t--+---1 

\ 70 +H++++-+---+~-H++-1H--1--t---,f----t-Pict++-+-+--+-~-tt+-ttt-t-t-H---+-~-tt-t-t-t--t-i---t--t~---tH-t-++-+-t--+------t • 
"- \ 

"rs.. 
60 +H+++-t--+-t---t++t-+-+-+-+--+---+++-i-+-t--f'c+--+---HH-t--Ht--+-+--+---ttTt-t-t-+--i--+----t-t"H-t-+-t-"1--i-------1 

)~ \ 

"' ' l 
50 -1-1-1++-+-+-l---+---++++++-+-+---+---++,-++-+-l-+--+~--+ 

" 
\ \ 

40 +1-+++-+-+H---+-~-+++-H-+-11-+--t~--+H+++-+-+--+-~+11-f-t-1-

"\ 

\, \ 
'\ "\ 

!'a. 

30 +H++-+-+-+--+---+t-++++-+-+--t----t-H--H---t--1--+--t~ ---t-t-tt--Mt-+-"il 

20 -+H++-+-+-+--+~ --+tt-t++-+-+--t-~--t-H-t-t---t--1--+--t~--t-t-tt-+-t-+-~ 
'\. 
'i::'--

10 +t+++-t-+--+--+-~++++-1-t-+-+---+-~-+H-t+-t-+--+--t-~-tt-H-+++-t---+--"'...,a-~-t-t--+-+~-ftt-H-l-11-+--+~---1 

04-J-l...i.....,.....L...1-+-'---1-'--'--'--'-.l.....J...--'----L---+.J...:..J-'-'-'--'---'----+ .................... _._....___.__-+'-......... '-'-....__..___.___...+.L.L..L...L-'-...__._..__~ 

1000 100 10 1 0 .1 0 .01 0.001 

GRAIN SIZE IN MILLIMETffi.S 

I 
GRAVEL SAND 

SILT OR CLAY COBBLES 
COARSE I FINE COARSE I MEDIUM FINE 

EXPLORATION SAMPLE 
SOIL CLASSIFICATION 

Sieve Analysis Results NUMBER DEPTH (FEET) 

• 

• • 
MW-1 70 

MW-1 90 

Fine to medium sand with silt 

Fine to medium sand with gravel and silt 
Hydrogeologic Evaluation - Golf Course Well Site 

Rock Island, Washington 

Note . This report may not be rep,oduced, except ii fUI. wthout witlen approval of GeoEngtneers, Inc. Test resutts •• applicab6e onty to the s.peciflc u~ on ¥rlMch they 
were performed, and ahotAd not be i'lterpreted u representative of any other~ obtained at other timea, dep1ha or tocationa. or generated by separate opera110na or .......... GEOENGINEERS C) Figure C-5 
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U.S. STANDARD SIEVE SIZE 

3" 
1 f'" ~r 3/8" #4 #,0 # 0 #fO #1° #r # .. oo 

100 
............ 

90 
l"l~l. 

~t\. 

80 ~ 
I- \ :c 
(!) 

70 \ 
w \\ 3: 

~ >- 60 co 
(!) 
z 50 -en 
en 
<C 
a.. 40 
I-
z ~ 
w 30 \ 
(.) 

~\ 0:::: 
w \\ a.. 20 \l\ 

10 a.. I'-. 
~ 

0 
1000 100 10 1 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETffiS 

I 
GRAVEL I SAND 

SILT OR CLAY COBBLES I COARSE I COARSE FINE MEDIUM FINE 

SYMBOL 
EXPLORATION SAMPLE 

SOIL CLASSIFICATION NUMBER DEPTH (FEET) Sieve Analysis Results 

• MW-2 40 Fine to medium sand with trace silt and occasional 

• MW-3 50 
gravel Hydrogeologic Evaluation - Golf Course Well Site 

Fine to medium sand with trace silt and occasional Rock Island, Washington 
gravel 

GEOENGINEERS CJ Note: This report may not be reproduced, except in fuD, 'Mthout v.rilten approval of GeoEngineen., tnc. Test results are applicable only to the specific sample on ~ich they Figure C-6 were performed, and should not be interpreted a& representative of any other samples obtained at other times, depths or locations, or generated by separate operations or 
processes. 
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APPENDIX D 
CHEMICAL ANALYTICAL REPORTS 

SAMPLES 

Chain-of-custody procedures were followed during transport of field samples to the selected accredited 
analytical laboratory. The samples were held in cold storage pending extraction and/or analysis. The 
analytical results are included in this appendix. 

ANALYTICAL DATA REVIEW 

The selected laboratories maintains an internal quality assurance/quality control program as documented 
in its laboratory quality assurance manual. The laboratories use a combination of blanks, surrogate 
recoveries, duplicates, matrix spike recoveries, matrix spike duplicate recoveries, blank spike recoveries 
and blank spike duplicate recoveries to evaluate the analytical results. The laboratories also uses data 
quality goals for individual chemicals or groups of chemicals based on the long-term performance of the 
test methods. The data quality goals were included in the laboratory reports. The laboratories compared 
each group of samples with the existing data quality goals and noted any exceptions in the laboratory 
reports. 

No exceptions were noted in the laboratory reports. Based on our data quality review, it is our opinion 
that these analytical data are of acceptable quality for their intended use . 

File No. /6399-001-03 
February 24. 2009 

PageD-1 GEOENGINEER~ 
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10Q8 W. ,l\htanum Rd. 
Union Gap, WA 98903 

(509) 452-7707 
Fax: (509) 452-7773 -

3019 G.S. Center Rd . 
Wenatchee, WA 98801 

(509) 662-1888 
Fax: (509) 662-8183 

!A5£ADE ANALYTICAL, INC . 
• tlling Code: 10749 
Batch 1: 823940 INORGANIC CONTAMINANTS (IOC) ANALYTICAL REPORT 

Send Report to: Bill to: (Client Name) 

G0 Q EngiDPP[S, Io~ Geo Engineera, Inc 
lan R11ddQrn Jon Rudder; 
523 E 2nd Aile 523 E 2nd A~e 
Spakaoe, ~A 9q')02 Sp!lkaD~. HA ma2 

Date Collected: (MM/DD/YY} .u_ _ /1.5...._ _ l0L _ System Group Type: (Circle one} A B Other: (SpecifyX 

Water System ID Number ____________ System Name: City of Rock Island 

Lab - Sample Number --l~"ij....._ -- -~24294---__ County: !)ouolas 
Sample Location: RI ~01 Source Numbers(s} __ , __ , __ , __ , __ 

Sami;il~ Purnose; (C!)ec!s Ai:mrogriate 6Q2!a) Date Received: (MM/DD/YY) lL_ _ / fi..... _/Ji__ 
ex::::::J RC - Routine/Compliance csatisfle• mon1tonng requirementa\ A~l~ Dat01 a ed: (MM/DDNY)1.2___/ 2L__/ JIB__ 
c=i C - Confirmation <confirmation or c11am1ca1 resu111 R~rted 
c=J I - Investigative (doesnotsa1.rymon11or1ngrequ~aments\ 

Date. 5:a!Ved: (MM/DD/YY) 1..L. _ I 2:L _I.IA..._ 

c=J O - Other l•P•ci!yl 
COMMENTS: 

Samr;2I~ Composition; (Qh!;!"k ~g12rQ121'.iat~ Box} Samgle T:iice; (Check one) 0 Pre-Treatment/Raw 

a=] S - Single Source D Post-Treatment/Finished 

c=i B • Blended (List Mulllpla Source Numbers In Source Nos. field) [] Unknown 

c=i C - Composite (Spacil'ylnCommenlsfleld) Sample Collected by: Client 
c=i D - Distribution sample 

Phone Number: 785-7£6-0110 

EPA/STATE REGULATED (PRIMARY) 

.QQHj ANALYTE B!;~ULTS !lN!li SBL TRIGGER MC!. MCL· METHOQ(Anal~st lnltjals 
El!;Cltded 

0004 ARSENIC 0.0078 mg/L 0.003 0.010 0.010 No SIi 311'.3B/BP 
0005 BARIUM 0.067 mg/L 0.4 2 2 No 511 31208/RLK 
0006 CADMIUM 0.000'3 mg/L 0.002 0.005 0.005 No SIi 3ll'lB/BP 
0007 CHROMIUM 0.0108 mg/L 0.02 0.1 0.1 No SIi 31209/RLK 
0011 MERCURY < 0.0003 mg/L 0.0004 0.002 0.002 No EPA245.l/BP 
0012 SELENIUM < 0.005 mg/L 0.01 0.05 0.05 No 511 31139/BP 
0110 BERYLLIUM < 0.0002 mg/L 0.0008 0.004 0.004 No SIi 3120B/RLK 
0111 NICKEL < 0.01 mg/L 0.01 0.1 0.1 Ho 511 3120B/RLK 
0112 ANTIMONY < 0. 005 mg/L 0.006 0.006 0.006 No SIi 31138/BP 
0113 THALLIUM ( 0.01U mg/L 0.002 0.002 0.002 !lo £PA 200.9/BP 

0116 CYANIDE < 0.01 mg/L 0.1 0.2 0.2 Ho EPA335.2/AB 
0019 FLUORIDE 0.54 mg/L 0.5 4 4 No 4500F-C/TWO 
0114 NITRITE-N < 0.07 mg/L 0.2 0.5 1 No 4500N02·F/CTG 

0020 NITRATE-N 3.71 mg/L 2 5 10 No 4500N03·F/CTG 
0161 IDTN.NITRAThNnRITE 3.71 mg/L 2 5 10 Ho 4500H03-F/CTG 

Form #25 Rev. 6/06 
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10Q.l!"'i'£ a~fanum Rd. 
Union Gap, WA 98903 

(509) 452-7707 
Fax: (509) 452-7773 

3019 G.S. Center Rd . 
Wenatchee, WA 98801 

(509) 662-1888 
Fax: (509) 662-8183 

CASCADE ANALYTICAL, INC. 
i.lil ling Ccd2: lQi719 
Br1trh t: B2)940 INORGANIC CONTAMINANTS (IOC) ANALYTICAL REPORT 

Send Report to: Bill to: (Client Name) 

U"'D Eogi •1,mr-:i. Iar li<>n £a(lif.!'""!''I, r..c 
Ian R1 1drl"z:!! ln!J ~ur'•i"cci 
"i'l'l £ '>11d ~ YP "i':13 E ')r,r! Aw> 

C.prkall" ~A (14·~0? <;p,,!· acie. ~.! C)C:Off) 

Date Collected: (MM/DD/YY) J..2__/1.5-_ '~- System Group Type: (Circle one) A B Other: (Speclry~ 

Water System ID Number __ :_-'· _________ • System Name: Ci t·y ti 11ock Isi;;i1d 

Lab - Sample Number ~~5+- -- -ltl~1'.:94--__ County: l'louo!.as 

Sample Location: l:l "l/?01 Source Numbers(s) __ , __ , __ , __ , __ 

Sarnpl~ EurQQlzfl: (Ch!;l!;;k til21JCQ!2riam 62x) Date Received: (MM/DD/YY) u._ _ / .15_ _I.EE__ 
~ RC - Routine/Compliance (sa!lafles morJtor1n9 requlrementsJ Arfil pe~ Date. epo ed: (MM/DDNY) 12._ _ / .2!L _ I JIB__ 
[==:J C - Confirmation (con1\rmatlon of chemical resuH) Ptt8rted 
[==:J I - Investigative !does not sat1s1y mon11or1n9 raquiremental 

Date. c~1ved: (MM/DDNY) ll- _ I .:J2_ _ I .!JS__ . 
COMMENTS: ~ 0 - Other 1spec1ry> 

Sa!I!i;il~ C2rnQ~iUQn; (QbflCK A1wn::112riatfl Ela~) Qs;1mgle T~ge: (Cbeck Qne) 0 Pre-TreatmenURaw 

o=:J S - Single Source D Post-TreatmenUFinishecf 

~ B - Blended (List Mu!lip!e Source Numbers In Soorco Nos. l\eld) [] Unknown 

C=:J C - q~miosite (Specify In CommOllla field) Sample Collected by: Client 
C=:J D - Distribution sample 

Phone Number: ?!15·7&6-0110 

EPA/STATE REGULATED (PRIMARY) 
. ' 

DOH# ANALYTE · BESU!,.TS· ·mm' SRL i TRIG~ER ' ·MCL· MCL METHOD/An&1l~t Initials 
Exce(!ded 

0004 ARSENIC Ui.(llt:m mg/L 0.003 0.010 0.010 fff) ~M 31!'.lll-'HP 
0005 BARIUM ~.0£7 mg/L 0.4 2 2 l!o sn 3124.IP.'RLK 
0006 CADMIIJ.M . , 0. ~~03 mg/L 0.002 0.005 0.005 tic .:in :nrn:BP 
0007 CHROMIUM 0. 0Hl8 mg/L 0.02 0.1 0.1 No :>H :tl?.0B/Rlt: 
0011 MERCURY < 0. 00-,n mg/L 0.0004 0.002 0.002 110 EH:45. l/BP 
0012 SELENIUM < 0.005 mg/L 0.01 0.05 0.05 !lo SH 3ll3!l/BP 
0110 BERYLLIUM I 0.00~7 mg/L 0.0008 0.004 0.004 for SY. )l'.::©!l!RLK 

0111 NICKEL , liUH mg/L 0.01 0.1 0.1 No ;n m~m:w: 
0112 ANTIMONY ' (1.1105 mg/L 0.006 0.006 0.006 Ne ~f. '.:ll\31\/llP 

0113 THALLIUM ., t~f:li mg/L 0.002 0.002 0.002 lliJ EH ::~!1. :!/BP 

0116 CYANIDE -: @.CH mg/L 0.1 0.2 0.2 tio fTA335. 2, kl\ 

0019 FLUORIDE /ll.54 mg/L 0.5 4 4 ti-; ,5~0f-f.i'iWO 

0114 NITRITE-N { '-"· 'l,7 mg/L 0.2 0.5 1 ~c 1;:5e~N02-F !t'TG 

0020 NITRATE-N 1.~1 mg/l 2 5 10 I{~ J 11=1~0!1C3·f iCTG 

0161 TOT.ALNITRAT5NITRITE ], 71 mg/L 2 5 10 lb t;;itiiw1::- ~ T'fG 

Form #25 Rev. 8/06 



• 

EPA/STATE REGULATED {SECONDARY) 

.D.Ql:U ANALYIE BES!JLTS ~ SRI. TRIGGER ~ 
~ MEIHODlAn11l~!it Initials fxc11eded 

0008 IRON "i (la mQ/L 0.1 0.3 0.3 y,.,,, SN 31?QR/RIIC 

0010 MANGANESE 0. 11? mg/L 0.01 n/a 0.05 ypg SN 3120B/llllt 
0013 SILVER < 0.!M.\47 mg/L 0.1 n/a 0.1 lfo SIi 31209/RLK 
0021 CHLORIDE 8.4 mg/L 20 n/a 250 No 4500Cl -B/RIIN 
0022 SULFATE 70.0 mg/L. 50 n/a 250 Ho 4500504EIAB 
0024 ZINC 0.555 mg/l 0.2 5 5 Ho SK 31208/RLK 

EPA/STATE UNREGULATED (as source contaminants) 

0014 SODIUM ,A~ mg/L 5 - nla 11. f'W -,OAA"Jn,11 

0015 HARDNESS ---· mg/L 10 n/a 
... -·· 

'""' - .,_ f"II ,,PI..IAft•ft .t-.. t-1-J 

0016 CONDUCTIVITY --·· mg/L 70 nla 700 
... -... --·-- ... -- ·---

". .,_ r11 -,ce111n,nn 

0017 TURBIDITY -- mg/l 0.1 nla 
... -· .. -- -- -- V •• 1"11 .,,,.,11n1DO -· 0016 COLOR • mg/l 15 n/a 15 "· .... .,,.,,..,,.,, u 
.. -·· 

0026 TOTAL DIS50.VEO sruos (TOSI moll 100 nla 500 .. l"tM Pl,r.'an " ·---

0009 LEAD 
~vv, 

0.001 O.D15 n/a 
l&V Wtt .,._.,v v• V IW 

- -- .. -- A •• 

0023 COPPER 
v •• ., .•• 

0.02 1.3 n/a 
.. v ~, •• - ..... , .. ,11, .. ...... - --- ~ ..... 

\U,v,"-0 nu ~H ~J.&,..,_. n&..u 

OTHER 

171 ORTHOPHOSPHATE Ill mg/L 0.01 
172 SILICA IU mg/l 1.0 
402 ALUMINUM Ill mg/L 0.05 
403 ALKALINITY RA mQ/L 0.1 
404 MAGNESIUM 10.6 mg/L O.Q1 Ro SIi 3120B/RLK 
405 CALCIUM ,11 -4 mg/L 0.5 No SM 3120B/RLK 
406 AMMONIA RA moll 1.0 

pH HA 
Total Organic Carbon HA mg/l 

105-151 024294 
NOTES: 
SRL (State Reporting Level): The minimum reporting level established by the Washington State Department of Health (DOH} 
Trigger Level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level may be 

required to take additional samples or monitor more frequently. Please contact your DOH drinking water regional office 
for further information. 

MCL (maximum Contaminant Level): If the contaminant amount exceeds the MCL, please contact your regional DOH office to determine 
follow-up actions. 

NA: Not Analyzed: fn the results column, indicates this compound was not included In the current analysis. 
ND (Not Detected): In the results colu n, indicates this compound was analyzed and not detected at a level greater than or equal to the SRL. 
<(0.00X): The compound was no~g ~ct~d in the _;~~~t ~r above the concentration listed (usually the lab MRL). 

Comments: / t./ Lil/1 J\ Z-_)ioAJ 
(/ 



• 

• 

EPA/STATE REGULATED (SECONDARY) 

DOH# 8NALYTE RESYl,,TS UNITS filil, TRIGGEB MCL 
>MCL? 

METl:!OD{Analy:st Initials Exceed!!d 
0008 IRON q q/l; mg/L 0.1 0.3 0.3 ~·,,,,, r;~ ·inc,,µ;µ1 fl 

0010 MANGANESE i~ I 'l? mg/L 0.01 n/a 0.05 Vn:, •'.fl -i\''ihl\fi/1 ~ 

0013 SILVER ~ {1 lil1,,17 mg/L 0.1 n/a 0.1 ~n Sil 1171!,11/P.i !( 

0021 CHLORIDE A 4 mg/L 20 nla 250 N,; ~",WWI -Bi!ll'lil 
0022 SULFATE '7(\. l1 mg/L 50 nla 250 !lo 45£',W,O~f.i AB 
0024 ZINC "''i'i", mg/L 0.2 5 5 ll,, ..::11 1! ~~!l/?.l l< 

EPA/STATE UNREGULATED (as source contaminants) 

0014 SODIUM mg/L 5 - nfa 
" o"U ..... , ••,tr, 11\t fl " . 

0015 HARDNESS 
J.•:v• 

mg/L 10 nla "· -'H J ~ .• -~~, ni: ..... 

·-· -- . r>U I'\'"'!; •It,._,,,._ 1 -.,\.,..1. 

0016 CONDUCTIVITY 
.l."'\t• 

mg/L 70 nla 700 
,.u . .. ~- .. • \,,.;,..11..-\il.i."' ....... 

", " f'llt .,c,~n,nn. 

TURBIDITY 
.... 

mg/L 0.1 n/a . -- " -- - ,, 
0017 "-· - '·' riu .... ,"Vin in!\ --

COLOR 
... .1>4 

mg/L 15 n/a 15 . -- -· --· ..... 

0018 ,; 
"" ""1',n.n ,nr \.• 

0026 TOTAL otS.SOI.VEO SOLIDS (TDS) 
.. 

moll nfa '500 . -. -- --.. - -· ,. __ , 
100 f ..... .,._.,,. ... '·--

0009 LEAD 
_\\10, 

0.001 0.015 n/a "" .:J,i i. • .J'to:.o \. ",.·t-..J 

-· ... - .-
COPPER 

\),o//\.''l·t 

0.02 1.3 n/a 
ilV l:,f H.<...J.J, t.l LI~ 

0023 -... v,. "'"',i;.tl h'\J J1i .1,l.,WUJT,l .. h 

OTHER 

171 ORTHOPHOSPHATE ... mQ/L 0.01 
172 SILICA IU mg!L 1.0 
402 ALUMINUM ,a mg/L 0.05 
403 ALKALINITY HA mQ/L 0.1 
404 MAGNESIUM lrA. h mg/L 0.01 No S" ]12~Bif1LK 
405 CALCIUM 1,, ,I. mQ/L 0.5 tin SH '?\'i~!!/lll K 

406 AMMONIA !IA . mall 1.0 
pH NI, 
Total Organic Carbon NA mg/L 

....... 105-151 02429.4 
NOTES: 
SRL (State Reporting Level): The minimum reporting level established by the Washington State Department of Health (DOH) 
Trigger Level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level may be 

required to take additional.samples or monitor more frequently. Please contact your DOH drinking water regional office 
for further information. . 

MCL (maximum Conf!mlnant Le:vel): If the ~taminc)Jlt ai'nount ~xceeds the MCL, please contact'your regional DOH'otrice to determine 
follow-up actions. · ' 

NA: Not Analyzed: In the results column, indicates this compound was not included in the current analysis. 
ND (Not Detected): In the results column, indicates this compound was analyzed and not detected at a level greater than or equal to the SRL 
<(O.OOX): The compound was not de,tected in the sample at or above the concentration listed (usually the lab MRL). 

Comments: ------.. _--....,/ ... '.1""'.'--'·i .... · ·-------_.-_ .. _--'-'""--'-------------------------
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1006 W. Ahtanum Rd. 
Union Gap, WA 96903 

(509) 452-7707 
Fax: (509) 452-7773 

Send Results to: 

'' ,LJL
CASCADE ANALYTICAL, INC. 

Billing Address: 
This is your address label, please type or print neatly 

,~ ,.:t~ ~J1 I ~b~ ~ 

3019 G.S. Center Rd. 
Wenatchee, WA 9BB01 

(509) 662-1 BBB 
Fax: (509) 662-6163 

Name 
5 2,:3> f: 2, ...L A~ 

Name s L3> ,:. -z.~ A\M 
Street Address 
S'P6bK11, ~B qq2o-z. 

Street ,Address 

S"°~ , l·' i'\ 99 202 
City, State, Zip 

11':> --l{pf,:Q((C 
City, State, Zip 

Phone# Fax# 

·· 1Jrink~~g .. Wczter:, Sci,rzpleJnformati9n {WSl)for Ghep1icpl'41Ja/1sis:i 
· ; ·c2) WFI ~ystem ID, · · . 

. ·:'"; ,. '·, :· .... , \:··-~ ·.-. .. \ 

(6) Source 1ype ccircle one): \\'.'e], .• s::::--·- Surface Groundwater 
,-·-· · Well field" ) Spring Purchased 

(7) Utility Name for this Sour~_-_-.. _-_--_-·_--_·---------------------------

(6) Sample Taken (circle one): Before treatment 

(9) Treatment Type (circle all that apply routinely): 

None 

After treatment 

Chlorination Aeration 

Water Softener 

Filtration 
Ozone 

Fluoridation 

UV light Other--------------

c1oiDateC~llected;~l2} 0~ t11>TimeofCollection~/5o im~~ · ·.:: .. ·.: :· ·· 

(11) Colle~tedby: \I-.:-~~. . · , Telep~one ( ]"lS'S _?· ~~'°-~(~D · . . . ; ·:: _-~-
· .. · (13)Locationofspecdipamplestte. R..I:H~o1. 12~~ , · · .· ·>, .... 
.. • · (14l Sample'submitted for"approvalofnew source? (circle one) . Yes:: '.:Nil' :- .· ... <. 

Circle Orie: · Report to D.O.H. Yes No Fax No Yes '.$5.00 Prepaid Fee .· 

Comments: (15) QPb/Cu 010c Oother 

• • • • • • • • • • • • • • • • • • • 

· Date Analyzed 

Sample submitted for (circle one): 
1) Regular monitoring 
3) Verification 

2) Follow-up of lab sample#--------------
4) Confirmation 

Sample Pre~ervation: (circle one): 
l) 4°C 2) pH2 3) VOC/AscorbicAcid 4) SOC/ Sodium thiosulfate 
Lab Comments: ________________________________ _ 

Date: !], -l S -O~ Customer Signature % cf!!) 
Rev. 6/07 
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< 

1008 W. Ahtanum Rd. 
Union Gap, WA 98903 

(509) 452-7707 
Fax: (509) 452-7773 ·-

3019 G.S. Center Rd . 
Wenatchee, WA 98801 

(509) 662-1888 
Fax: (509) 662-8183 

. ~111ng Code: 10749 
Batch I: 8239~ 

CASCADE ANALYTICAL, IMC . 

INORGANIC CONTAMINANTS (IOC) ANALYTICAL REPORT 

Send Report to: Bill to: (Client Name) 
Geo £ngineers, Inc Geo Engineer~, Inr. 

Jon Rudders 
S23 E 2nd Ave 523 E 2nd Ave 

Spokane, \IA 99202 Spokam>, II A 99202 

Date Collected: (MM/DD/YY) 12 ,1~- ~- System Group Type: (Circle one) A B Other: (SpecifyJ --
. Water System ID Number ____________ System Name: City of Rock Island 

Lab-- Sample Number_lAS-15_1 _ -_024'317 ___ County: Douglas 

Sample Location: RI11ll03 Source Numbers(s) __ , __ , __ , __ , __ 

S§mgle Eurggse; (Qh§Q~ ~1212ro12riet~ Box) Date R1ceiied: (MM/DD/YY)l2 1 l& / 08 
CD RC - Routine/Compliance (•atlsflea monitoring requirements) 

Ana yze -- -- --
Date•i=tt1We~d: (MM/DDNY) 12 / 29 / 08 

C:=J C - Confirmation <confirmauan or c11em1ca1 resuftJ Repo te -- ~- --

C:=J I - Investigative (does not sat1arv mon1tor1ng requirements> 
Date•Ratffl~d: (MM/DD/YY) ~_I~ _ I 08 _ 

c::::J O - Other (specify> 
COMMENTS: 

Samgl~ ComgQsitjgn: (Qhec~ Am;iroi;zriate f;igx) Sam12le TyQe: (QheQ~ ong) tJ Pre-Treatment/Raw 

c!:=i S - Single Source D Post-Treatment/Finished 

c::::J B - Blended (List Multiple Source Numbers In Source Nos. field) D Unknown 

c::::J C- Composite 15pec11y1neommentsf"'1dJ Sample Collected by: Client 
c::::J D - Distribution sample 

Phone Number. 
785-7&6-0110 

EPA/STATE REGULATED (PRIMARY) 

QQ1itl ANALYTE RESULTS UNITS fill!. TRIGGJ;R MCL MCL METHODLAnal)'.st Initials 
Exce@ded 

0004 ARSENIC 0.0027 mg/L 0.003 0.010 0.010 No SH Jll3B/BP 

0005 BARIUM 0.047 mg/L 0.4 2 2 No sn 3120B/RLK 

0006 CADMIUM < 0.0003 mg/L 0.002 0.005 0.005. No SH ~!13~/~P 

0007 CHROMIUM 0.0048 mg/L 0.02 0.1 0.1 No sn 3120B/RLK 

0011 MERCURY < 0.0003 mg/L 0.0004 0.002 ·0.002 No EPA245,l/BP 

0012 SELENIUM < 0.005 mg/L 0.01 0.05 0.05 No SH 3113B/BP 
0110 BERYLLIUM < 0. 0002 mg/L 0.0008 0.004 0.004 NI) sn '.3120B/RLK 

0111 NICKEL < 0.01 mg/L 0.01 0.1 0.1 No sn 3120B/RLK 

0112 ANTIMONY < 0.005 mg/L 0.006 0.006 0.006 No SH 311'31!/BP 

0113 THALLIUM < 0.001 mg/L 0.002 0.002 0.002 Ho £PA 200.9/BP 

0116 CYANIDE < 0.01 mg/L 0.1 0.2 0.2 Ho EPA335.2/A9 
0019 FLUORIDE 0.72 mg/L 0.5 4 4 No 4 500F-C /TVO 

0114 NITRITE-N 0.11 mg/L 0.2 0.5 1 llo 45~N02-FIGTG 

0020 N1TRATE-N 1.04 mg/L 2 5 10 No 4500H03-FICTG 

0161 TOT/ll NfTRAT&NITRflE 1.1'5 mg/L 2 5 10 No 4500NO'.H /CTG 
Form #25 Rev. 8/06 



• 

• 

(!.L...:.,f........, .. -

1008 W. Ahtanum Rd . 
Union Gap, WA 98903 

(509) 452-7707 
Fax: (509) 452-7773 

3019 G.S. Center Rd. 
Wenatchee, WA 98801 

(509) 662-1888 
Fax: (509) 662-8183 

t;i}iir,g C0dr~ 10749 
Oitch f: [l/FJ% 

CASCADE ANALYTICAL, INC. 

INORGANIC CONTAMINANTS (IOC) ANALYTICAL REPORT 

Send Report to: Bill to: (Client Name) 
(k; fo() t!W'f:!r ~. Ir,c Ger: ~:ngi n~;_lr s, ir:c 

Jcin F:ud,:;ern 

523 E 2nd /we :,23 E 2r.d Ave 

5pokam·, \!A :l~:'02 SpJkm;F., '111\ 9:\1(),2 

Date Collected: (MM/DD/YY) 12 '~-·- /58 _ System Group Type: (Circle ~ne) A B other: (Specifyf. --
Water System ID Number __ ..:..__; __ . _____ System Name: •\ttoi P:d Island 

Lab -- Sample Number __Jln5- l :i_l _ - _ ~2431_7 _____ County: !1t1ug.la~ 

Sample Location: r.nwr.3 Source Numbers(s) __ , __ , __ , __ , __ . 

Samgle Purposfl: (Cbe~ls ~i:mcogriate BQI!:} Date Received: (MM/00/YY) Q I Ii'.. / (18 

CD RC - Routine/Compliance (satisfies moniloring requlremenlS) 
Anal1·zed -- -- --

Date•Raported: (MM/DD/YY) l? _ /'i9 _I~_ 
l=::J C - Confirmation (confirmation o1 c11em1ca1 resu111 i1N•nted 

1=::J I - Investigative !does no1 sat1s1y mon11or1eg requ~ement•l 
Date•R.eceived: (MM/DD/YY) 12 _ /29 / (lfl ---

l=::J O - Other (spedfy) 
COMMENTS: 

Sacm1lfl Qgm~o§itiQn: (Qbe!.k Ai;igrQ~ri!;!te 6Q2t} Si;!mgle T~g~; (Cbeck Qne} E] Pre-Treatment/Raw 

~ S - Single Source D Post-Treatment/Finished 

[=1 B - Blended (List Multiple Source Numtiers ln Source Nos. field) D Unknown 

[=1 C - Composite (Specify In Comments field) Sample Collected by: Clfr1<t 
C=1 D - DlstriBution sample 

Phone Number: 7e5- 7fif,-l'\ l [; 

EPA/STATE REGULATED (PRIMARY) 

DOH# ANALYTE R~SULTS' ~ SRL !RIGGER MCL MCL METHOD/Ana!~st lnitll!ls 
Exceeded 

0004 ARSENIC ft S'1::; mg/L 0.003 0.010 0.010 i!fJ :;11 :J l?ii-'BP . 
0005 BARIUM (,<, [47 mg/L 0.4 2 2 1\11 S~, :'~~~t~/f~LK 

0006 CADMILJM . ·,;.~ 
.. J, f:.('1~3 mg/L 0.002 0.005 0.005 tlr, :;~ ~-_,! l '}Ff, 1HP 

0007 CHROMIUM Qt. ~qd,,~ mglL 0.02 0.1 0.1 fiD ~:ft ?l.:1~!1/Pi.J 

0011 MERCURY ' ~.N~e:) mg/L 0.0004 0.002 0.002 lb ~:F;::·~5. ! .'U? 

0012 SELENIUM i //·. (1{1,5 mg/L 0.01 0.05 0.05 tfo ;h ~r: :. Jh:'!~P 

0110 BERYLLIUM .' :r. ~rt:1:: mg/L 0.0008 0.004 0.004 Ii~ .. M ::1, ~· l ::'QI:'. 'P.L~ 

0111 NICKEL (l. l'l mg/L 0.01 0.1 0.1 I' ,{,:'; ::r :;-; ;~~p,:·i?LY. 

0112 ANTIMONY f\ f~,l~:: . rng/L 0.006 0.006 0.006 ~~ :-), /d~f./t1P 

0113 THALLIUM .::. 0~1 mg/L 0.002 0.002 0.002 ~.;t_, c~·ii :·e;(IJ. c::= ,fr· 

0116 CYANIDE (!,.{'j mg/L 0.1 0.2 0.2 Er ~:r /; ;::::~-- 1

.".: f:F 

0019 FLUORIDE rt. 7: mg/L 0.5 4 4 !:r- :j{jfjf - : '.l'[I 

0114 NITRITE-N e,. u mg/L 0.2 0.5 1 !k -'i \!"!~1tt( - f : 1:'?F 

0020 NITRATE-N .H mg/L 2 5 10 r.'. ~: .~ :1~-j~)f!.'_[•·· ;-: ,' ('!'[: 

01q1 TOTAL NfTWilOJJTRfTE - mg/L 2 5 10 r,: •.'·,,_,.;,ii("· .. , .-.,1.~ 

. ... :; . 
Form #25 Rev. 8/06 



• 

• 

EPA/STATE REGULATED (SECONDARY) 

QQHJl ANALYIE B~S!JLTS UNITS SRL TRIGGER MCL 
>MCL? 

METHODLAnalyst Initials Exceeded 
0008 IRON I !10 mg/L 0.1 0.3 0.3 Ye!! SIi Jl20B/RLK 
0010 MANGANESE 0 1"8 mg/L O.Q1 n/a 0.05 Yes sn 3120e1P.LK 
0013 SILVER < 0.0047 mg/L 0.1 n/a 0.1 Ho SIi 31208/RLK 
0021 CHLORIDE 20.5 mg/L 20 n/a 250 Ho 45~0Cl·8/R~H 
0022 SULFATE 66.2 mg/L 50 n/a 250 !lo 4'i00S04E/A9 
0024 ZINC < 0.02 mg/L 0.2 5 5 Ko Sit 3120B/RLK 

EPA/STATE UNREGULATED (as source contaminants) 

0014 SODIUM rn ll mg/l 5 - n/a UA .... .,, '11111/011( 

0015 HARDNESS \<:ft mg/L 10 .. n/a Nn C::11 ?'lAIJIR/r,,1,.111 ~•ft.I 

0016 CONDUCTIVITY ,;11, mg/L 70 n/a 700 Mn C::M ?'i11l11UAP 

0017 TURBID11Y 0., ., mg/l 0.1 .. n/a Vo<i t:M ?l'lllll/AP 

0018 COLOR t .. mg/L 15 nla 15 }I,, C::11 '1?1l1D/~I I( 

0026 TOTAL DISSOLVED SC1.IOS (TOS) "~" moll 100 n/a 500 u. ('K "\r'•ft ,- ,A•,.. - ... -·· -- ........ -
0009 LEAD .. __ ,., 0.001 0.015 n/a "· .. .,,.,.,,, ., JIii) .. w .. -· -w 

0023 COPPER A •- • 0.02 1.3 nfa .. "'"" "' __ ,... jftf u .,, ____ ... -·· .... _ 
OTHER 

171 ORTHOPHOSPHATE liA mg/L O.Q1 

172 SILICA liA mall 1.0 
402 ALUMINUM NA mg/l 0.05 
403 ALKALINITY HA mall 0.1 
404 MAGNESIUM 13.2 mg/L 0.01 No £1! 3120B/RLK 
405 CALCIUM 4t. 8 mri/L 0.5 Ho SH 3120BIRLK 
406 AMMONIA !IA mall 1.0 

pH HA 
Total Oraanic Carbon NA mg/L 

105-151 024317 
NOTES: 
SRL (State Reporting Level): The minimum reporting level established by the Washington State Department of Health (OOH) 
Trigger Level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level may be 

required to take additional samples or monitor more frequently. Please contact your DOH drinking water regional office 
for further information. 

MCL (maximum Contaminant Level): If the contaminant amount exceeds the MCL, please contact your regional DOH office to determine 
follow-up actions. 

NA: Not Analyzed: In the results column, indicates this compound was not included in the current analysis. 
ND (Not Detected): In the resul:ts col. . n, indicates this.compou.nd was analyzed and not detected at a level greater than or equal to the SRL. 
<(O.OOX): The compound was n~t d ected in the ~a~ a~ or above the concentration listed (usually the lab MRL). 

Comments, :< W!j< )t Z.J/rf > H0 
l 



• 

• 

EPA/STATE REGULATED (SECONDARY) 
·•--. .• •c 

>MCL? •.. 

DOH# ANALYTE RE~ULTS UNITS SRL TRIGGEB MCL Exceeded METHOD/Anal)'.st Initials 

0008 IRON I Qls mg/L 0.1 0.3 0.3 'i'7".i'.' ·.:.;r~ : ~ ''.·'1.~P ! [lJ ~ 

0010 MANGANESE (\ ,~n. mg/L 0.01 nla 0.05 ':'i:.-,':' ~:M 1; \t; f-l i t~1 )~ 

0013 SILVER 
" 1'~ fVliH' mg/L 0. 1 n/a 0.1 ~! I~ <'[; '·l "ltff;,:!.'f r 

0021 CHLORIDE '111 '\ rng/L 20 n/a 250 ~!f·· f~L\f"•0f' l H ;, lHHl 

0022 SULFATE ,:1=, ·1 rng/L 50 n/a 250 ~!n ~ ::11\fr:;1 ;,1 F .' !• ~ '. 

0024 ZINC t' ~ L'I" mg/L 0.2 5 5 !Ir ::t't,\ ·:;1 ~(d1 :p! i: 

EPA/STATE UNREGULATED (as source contaminants) 

0014 SODIUM mg/L 5 n/a 
' 

0015 HARDNESS 
.,_,;.,,\., 

mg/L 10 n/a 
., 

'r.'"" '· ,..~ 'Vlf,:O.t\ /~ .• 1 • ... 1 •I ..... , 

0016 CONDUCTIVITY :.'!V'1 rng/l 70 n/a 700 t1_ 

·-0017 TURBIDITY n"'l ., mg/L 0.1 n/a \! •. -

0018 COLOR mg/L 15 n/a 15 ,,. . ... \/ "";\·I:'\~ •~tr:-

0026 TOTAL OISSOLVEO SOLIDS (TOS) mo/L 100 n/a 500 
,~, -,, 

0009 LEAD 
-~'-'• 0.001 0.015 n/a 

t-:•.:; 

.. 
0023 COPPER 

). ,1li'l.i 
0.02 1.3 n/a 

h·., l.,' b ... ·'· .• .; . ~.; 

v_,. 'O_,,,, 1,•.,t 

OTHER 

171 ORTHOPHOSPHATE t• mg/L 0.01 
172 SILICA ,.,,. mg/L 1.0 
402 ALUMINUM RA mg/L 0.05 
403 ALKALINITY ;u mall 0.1 
404 MAGNESIUM 1"! 7 mg/L 0.01 !io SM :n ?f!P.l!'.!..K 

405 CALCIUM .!I A mg/L 0.5 u.~ :;~ 'C;!'.1fW 1 Y•!Y 

406 AMMONIA llA moll 1.0 
pH l(A 

Total Orqanic Carbon I{~ mg/L 

·~- H'.iS--1.51 
NOTES: 
SRL (State Reporting Level): The minimum reporting level established by the Washington State Department of Health (DOH) 
Trigger Level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level may be 

required to take additional samples or monitor more frequently. Please contact your DOH drinking water regional office 
for further Information. 

MCL (maximum Contaminant Level): If the contaminlant amount_exceeds the MCL, please contact your regional DOH office to determine 
follow-up actions. 

NA: Not Analyzed: In the results column, indicates this compound was not included in the current analysis. 
ND (Not Detected): In the results column, indicates this compound was analyzed and not detected at a level greater than or equal to the SRL. 
<{O.OOX): The compound was not d~tected in the sample at or above the concentration listed (usually the lab MRL). 

Comments:---.---_ .... , __ ._._.··_,·---.......... ----------------------------



• 

EPA/STATE REGULATED (SECONDARY) 
~ ·.• ·r, 

>MCL? 
DOH# ANALYTE BESULTS UNITS SRL TRIG~EB. MCL Exceeded METl:IOD/Anal~st Initial§ 

0008 IRON mg/L 0.1 0.3 0.3 ... ,, '. 
0010 MANGANESE 

' 
mg/L 0.01 n/a 0.05 ·. {;. ~' i . 

0013 SILVER ., .,:,, mg/L 0.1 n/a 0.1 ,, '. .. ;;·1 ,_. :.' 

0021 CHLORIDE -·.) •. mg/L 20 n/a 250 --::···,\· "'..,; .. 

0022 SULFATE ' .. mg/L 50 n/a 250 .. ·.,:·: .• \''' ,.·. 

0024 ZINC . -~ :~ ' mg/L 0.2 5 5 :\ ·.·:: ·.·.··,: ... ,·: ' 

EPA/STATE UNREGULATED (as source contaminants) 

0014 SODIUM mg/L 5 - n/a 

0015 HARDNESS 
•:.-. '] 

mg/L 10 nla 
:,: '!,.\"!. 1.: .• - ... ... .. . . 

n/a 700 
.. .. .. ... . , .. .. ~· '. •.; I 

0016 CONDUCTIVITY .. mg/L 70 . ., , .. ,- .--

0017 TURBIDITY 
. 

mg/L 0.1 n/a 
., 

' ... - .. ·- ~ ... ...,, .. 
COLOR 

..... 
mg/L 15 n/a 15 

, . ... .. 
0018 

" ... " 

TOTAL DISSOLVED SU.IDS (TDS) ma/L n/a 500 ' 
. , ... , . -·-. 

0026 100 
0009 LEAD 0.001 0.015 n/a •··. •. 

0023 COPPER 
:_";. ~-: . :; . 

0.02 1.3 n/a 
,. ::.:· ;._· .•. 

·.·-. ... , '';, j •' ... ,\.· . . 

OTHER 

171 ORTHOPHOSPHATE ~., ~ mg/L 0.01 
172 SILICA 

,'· J 
mg/L 1.0 

402 ALUMINUM ,.:, mg/L 0.05 
403 ALKALINITY f,' mall 0.1 
404 MAGNESIUM •''· ,. mg/L 0.01 ~;,., ·.-r: ··., •:·-:: -r-: :: 

405 CALCIUM , .. : mg/L 0.5 "· 
t\}t.l . , .,,.· .. ,.· . 

406 AMMONIA v,· mo/L 1.0 
pH l):t 

Total Oraanic Carbon i:;, mg/L 

NOTES: 
SRL (State Reporting Level): The minimum reporting level established by the Washington State Department of Health (DOH) 
Trigger Level: DOH Drinking Water response level. Systems with compounds detected at concentrations in excess of this level may be 

required to take additional samples or monitor more frequently. Please contact your DOH drinking water regional office 
for further information. 

MCL (maximum Contaminant Level): If the contaminant amount exceeds the MCL, please contact your regional DOH office to determine 
follow-up actions. r ·· 

NA: Not Analyzed: In the results column, indicates this compound was not included in the current analysis. 
ND {Not Detected): In the results column, indicates this compound was analyzed and not detected at a level greater than or equal to the SRL. 
<(O.OOX}: The compound was not detected in the sample at or above the concentration listed (usually the lab MRL). 

Comments:----------------------------------------
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1008 W. Ahtanum Rd. 
Union Gap, WA 98903 

(509) 452-7707 
Fax: (509) 452-7773 

,i";:·. 

~)\'. 
-vf1,,h)1--

3019 G.S. Center Rd. 
Wenatchee, WA 98801 

(509) 662-1888 
Fax: (509) 662-8183 

[A5[A0£ ANALYTICAL, INC. 

Send Results to: Billing Address: 
This is your address label, please type or print neatly 

Name _ , 
S z. ~ £ Z/~- ~r-,q 

Name 

Street Address 

City, slate, Zip 
5 0 e1. lo:'\ 2,"R I] 

City, State, Zip 

Phone# Fax# 

Drinking WaterSample Information (WS/) for Chemica/Analysisr · <' -·--· 
.- . '. ..,·: . ....... · .. '.·.·, 

(6) Source Type (circle one): 

-- •-·.- c2tWF1 System ID_ 

Well 
Well field 

Surface 
Spring 

-_ (3) Sow:ce # · 

~ 
Purchased 

(7) Utility Name for this Source: __________________________ _ 

(Bl Sample Taken {circle one): Before treatment 
(9) Treatment Type (circle all that apply routinely): 

None 

After treatment 

Chlorination Aeration 

Water Softener 

Filtration 

Ozone 

Fluoridation 

UV light Other--------------

: cm) Date Collected:Jb.)4'0-& _- (11i Time of Collection lli:(Q~ -~:m:(§;):::{: ' 
c11JC01lectedby:· '\).- C4M;~ ---- ·_ Telephone( ]JSS) 1f,6::olt.()· -· :<< 

-c13> Location of sp'ecifi~ sample sit: --U..l::\.W03- \ t\.So·~' ----_. -.---_, > · ,,• :·>?. 
(14) Sample submitted for approval of new source? ( circle one) - _ Yes -·• -(Wj. ___ - _ _ ____ _ 

Circle One: Report to D.O.R Yes No Fax No Yes $s:oo· Prepaid FJ --

Comments: (15) QPb/Cu Jslloc 0 Other 

• • • • e ·,~ e g e e e e 8 e e e e D e e e e e e e e e e e e e 

F, 'Laboratory Use Only 

Date Analyzed 

Sample submitted/or (circle one): 
l) Regular monitoring 2) Follow-up of lab sample# _____________ _ 

3) Verification 4) Confinnation 

Sample Preservation: (circle one): 
l) 4°C 2) pH2 3) VOC / Ascorbic Acid 4) SOC I Sodium thiosulfate 
lab Comments: ________________________________ _ 

Custome, S;gnoture 1-"b C§ Date: l'.Z-\6--0Z 
Rev. 6/07 



JJ 

-·;, ;;, _ _.. ¥.,}} .~ .. -'~-

. · ·".\!f' 
·· .. ,· .. ' .. ~ ..• 

1-800-54.S-A-206 

(~,09) 662--U=\88 
1:ax: (509} 662-81 Kl 
:301 J G.S. CGn!0:1 f1;:;u;J 
Wenatchee, WA 98801 

Batc.h: 8239-U 

·."·'"""'('"'·"· p- ... ,r ", ... \ V 
l./V WI l!l 

(509) 452-7707 C i 
Fax: {sog) 452_7n::i l ent: Geo Engineers, 
100[3 W. Ahtanum Rel. Account: '212592 

Inc 

Union Gap, WA 98903 Sampler: I< Cassidy 
PO Numb,2r: 

--·-··----------·-----------------------------·------------· 

Geo Engineers, Inc 
.1on Rudders 
523 E 2nd Ave 
Spokane, WA 99202 

Laboratory Number: 08-C024295 
Sample Identification: RI MW 01 

Repo1·t Date: 1/15/09 

Date Received: 12/15/08 
Date Sampled: 12/15/08 

Test Requested Results Units MDL Method Date Analyzed Flags 
------------------------------ --------- ------ ---·------ ----------- ------------- --------
Radionuclide Analyzed by TAL/R 1/ 9/09 

• 

Approved By,~~~ 

Cascade Analytical uses procedures established by EPA, AOAC, APHA, ASTff, and AWWA. Cascade Analytical makes no v3rranty of 
any kind the client assumes all risk and liability from the use of these results. Cascade Analytical, Inc. 's liability to the 
client as a re3ult of use of C3stade's test results shall be limited to a sum equal to the fee; paid hy the client to Cascade 
Analytical, Inc:. for analysis, 



)'.-~\:; .. 

"'\t11,f [:~0JJ/~,-
(AS[JHJE /~N/U. YTif/.\L, hVf. 

1 -800-545-4206 

Geo Engineers, Inc 
Jon Rudders 
523 E 2nd Ave 
Spokane, WA 99202 

(509) 662-1888 
Fax: (509) 662-8183 
30·1 Q G.S. CC!nlcr Ro3d 
Wenatchee, WA 98801 

(509)452-7707 
Batch: 

r:ax: (509) 452-7773 
1008 W. Alltanum Rd. Account: 
Union Gap, WA 98903 s a rn p J. er: 

PO NurnbEn·: 

Labo~atory Number: 0B-C024295 
Sample Identiftcation: RI.MW 01 

· .. , 
\ 

} 

823'.:141 
G(?o Er1qinE•f"r"S, Inc 

l< CaEn::J:i.dy 

Report Date: 1/15/09 

Date Received: 12/15/08 
Date Sampled: 12/15/08 

Teat Requested Result~ Uni l's MDL Method Date Analyzed Flags 
--------------- -------------- --------. ··.·· .. ' . : 

Radionuclide Analyzed by TAL/R 1/ 9/09 

• 

I 

Approved 

/

• 1 ' 

/ .. ! __ ... 

O f.. /• •I A-a::f:···0/1,:1 ... , J 
By • I////./ /-I. f;.Y- /)" //i/f' . v,1/ . ,<._ • a ,, '·-

Cascade Analytical uges procedures established by EPA, AOAC, APHA, ASTM, and AWWA. Cascade Analytical makes no varranty of 
any kind the clier.t assures all risk and liability from the use of lhe1::E.1 reaults. Casca'1e Analytical, Inc. 's liat.ility to the 
clierit as a re.iult cf use of Cascade's test results :::hall h11 limit;:•d to a sum equnl lo lhe .fii'i"s paid by the client to Cascade 
Amilytic~l, Inr.. for am1lysi.s • 
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.. 1008 W. Ahlanum Rd. 
Union Gap, WA 98903 

(509) 452-7707 
Fax: (509) 452-7773 

Send Results to: 

.. <f· 
'(tf~;;j)J_._ 

CA5CADE ANALYTICAL, INC. 

Billing Address: 

3019 G.S. Center Rd. 
Wenatchee, WA 98801 

(509) 662-1888 
Fax: (509) 662-8183 

This is your address label, please type or print neatly 

Street Address 
s f,,,k,µcJ.. I .ti A 

City, State, Zip 
t ~:> 7~fu -Ql l() 

Phone# 

... · (J) Source # · ··· . 

(6) Source Type (circle one): 

(7) Utility Name for this Sourc 
~ 

Surface 
Spring 

(Bl Sample Taken (circle one): Before treatment 

(9) Treatment Type (circle all that apply routinely): 

None 

Water Softener 

Filtration 

Ozone 

Fluoridation 

UV light 

·muJ '( 
Groundwater 
Purchased 

After treatment 

Chlorination Aeration 

··.<1oi Date Collected: ~..1.1.l .t··~J.o'F?.· c11) Time ofCollectio~j2.(SO a.rn:~1@'::> 
(t1) Colle~ted by:: : ,: \1 ' {!_,~1• f( · ·. . Telephone ( 1 ~S ·) :~(p<,~() It~ 
(t3J.Locatiop oflipecdi.<; sample s1ter . ·. r,L f"\l.lo;L -17.lSoi > · .. · .. ··.·. :·· >·· ... 
(14l Sample submitted for approvalof new source? ( circle one) Yes :No· · .•. . .. 

Circle One: Report to D.O.H. Yes . No Fax No Yes $5.00 Prepaid. Fee· 

Comments: (15! 

• • • • • • • • • • • • • • 

·~ . Lab Sample # .. · 
// _<?~ ·•• 

-"'I t-.,.,../U 

Sample submitted for (circle one): 
l) Regular monitoring 
3) Verification 

Sample Preservation: (circle one): 

0 Pb/Cu Omc Oother 

• • • • • • • • • • • • • • 8 e 8 8 8 8 8 8 8 8 8 0 0 8 8 

Date Analyzed . 

2) Follow-up of lab sample# _____________ _ 

4) Confirmation 

I) 4°C 2) pH2 3) VOC / Ascorbic Acid 4) SOC I Sodium thiosulfate 

Lab Comments: ________________________________ _ 



• TestAmerica TestAmerica Laboratories, lnc. 
2800 George Washington Way 

Richland, WA 93354 
Tel. (509) 3 75·3131 
Fax (509) 375.5590 

• 

THE LEADER IN ENVIRONMENTAL TESTING 
RADIONUCLIDE ANALYSES REPORT 

System ID No.: I Svstem Name: Citv of Rock Island 

Lab/Sample No: 02839008 I Date Collected: 12/15/08 DOH Source No: MWOI 

Multiple Source Nos: I Sample Type: B Sample Purpose: I 

Date Received: 12/17 /08 @ 14:20 . Date Reported: 1/13/09 Supervisor: JC 
., 

.::> 
·, Date Analyzed: 1/09/09 Analyst: LA 

County: Douglas I Group : Private 

Sample Location: RI MWOI 

Send Report To: CASCADE ANALYTICAL Bill To: Cascade Analytical 

3019 G.S CENTER ROAD Judy Brown 

WENATCHEE, WA 98801 

J8Ll90138 / 39008 / K41XE CLIENT SAMPLE ID# 08C·24295 

DOH #I ANALYTES I~~ I RESULTS I UNITS DATE MCL I (ANALYST'S INITIALS) 
AN A. T .V7.F.n & METHOD USED 

EP NST A TE REGULA TED (These analyses should be Jerformed in order as listed) 
165 I Gross Alpha I 3.08 I 18.5 I pCi/L 1/9/09 .. lrw 1900.0 

166 I Radium 228 I I I oCi/L ITM /904.0 

39 Radium226* TM/903.1 
Determine Uranium activi 

105 Uranium** mass 30 TN I ASTM D5174 
20** 

DependinJ! on the fore}!oinJ! data determine the followinf! (must be completed if data is available): 

40 Radium 226 + 228 oCi/L 5 
40 Gross Aloha 0 • + Radium 228 oCi/L 5 

41 Gross Aloha minus Uranium oCi/L 15 
Do the following only if specifically re((11ested by the client or the state 

42 Gross Beta**"* oCi/L 50 

43 Tritium**** oCi/L 20,000 
44 Strontium 90* 0 * oCi/L 8 
107 Cesium 134**** oCi/L ··"' 108 Iodine 131 **** oCi/L *** 

NOTES: 
MCL (Maximum Contaminant Level): lfthe contaminant amount exceeds the MCL, immediately contact your regional DOH office. 
MDA: Minimum Detectable Amount. 
NA (Not Analyzed): use in the results column for compounds not included in the current analysis. 
ND (Not Detected): use in the results column for compounds analyzed and not detected at a level greater than or equal to the MDA. 
* If Gross Alpha is less than, or equal to, 5 pCi/L, it may be assumed that the Alpha activity is entirely due to Radium 226 (i.e., Radium 226 would not 
need to be run). The Alpha activity is then added to the Radium 228 activity (i.e., Beta activity) for MCL determinations. If the sum of the Alpha activity 
plus the Radium 228 activity is greater than 5 pCi/L, Radium 226 activity must then be determined for water system compliance purposes (i.e., Radium 
226 + Radium 228 activity) 
•• Uranium's MCL is given In mass terms (µg/L). When Uranium is determined by mass methods, it must be converted to activity levels (pCi/L) for 
calculation of the MCL (Gross Alpha less Uranium). A conversion factor of0.67 pCi/1 per µg/L should be used. Uranium needs to be determined only 
ll'hen the Gross Alpha exceeds I 5 pCi/L. 
•·•• Use Gross Alpha in lieu of Radium 226 when the Gross Alpha is less than, or equal to, 5.0 pCi/L 
•••• The MCL for beta particle and photon radioactivity from man-made radlonuclldes is the average annual concentration which shall not produ 
an anm1al dose equivalent to the total body or any internal organ greater than four milliremlyr. 
Comments: All QC results are within acceprance limits unless noted on back. 



-·· .' .. _.,_ .. 

i -800· 54.5.4 206 

~?ROJECT I.JAM~ l. 
; l,· ,/ 

AGRICULTURE & 

ENVIRONMENTAL AN~.LYSIS 

1509) 662-1868 

Fax: (509) 662-8183 

3019 GS. Center Road 

Wenatchee, WA 98901 

(509) 452-7707 

Fax: i509i l,,52-7773 
1008 W Ahtanum Ro 
Union G3::; 'N; 98903 

Sub.,Contract ORDER FORM 

PO I.J0823-9+1 /2/~0t. 

rDDR~S / 

. ~6t!O ~tlV'fe- ttfA-vJAt,1 llTY, STATE, ZIP . 

·BchlM?-, µ.(4 9~351= 
rELEPHONE 

1 

£AT. : /l~EUNQUISHED BY: Signature ~. 

~~ 
DATE RELINQUISHED BY: Signature fl] DATE 

TIME (Printed) TIME 

RECEIVED BY: Signature DATt RECEIVED SY; Signature ·DATE 

(Printed} TIME (Printed) TIME 

1sample I.D. 08 {!_. - ,.R p. 96 .-;- ~ :C' /71 KJ O J 

!
ANALYSIS REQUESTED 'J I . A~ 
. L\APl2111C//lt ~ Sb . ~ 
!COMMEI.JT 
I 

.-. 1ANALYSIS REQUESTED r7...- ,u, , I~ 
,_ I ~ftl1w:.!{fr( 

3 

iCOMlvlE!H 
I 

;sample !.D. 
I 
•

1

:A!s.:AL YSIS REQUESTED 
I 

!C:OMI.AEIH 
! 

Sample D ei J Sample ;tjjne ,,-
I_,, I 7 · !o ,:>n, 1 

JSample Date !Sample , 1r.1e 

I 

1~·-·~plo • C, [·Sample Dale !Sample Time I;:,"''". ~ , .. 
~, ____________________________ __, _____ _c___ _____ _ 

'
1
.L.!JALYSl3 F5'.;'UESTED 

4 

/ -----~ .•. 

--------

-------·-----



Drinkil1g v\later Radiochenlish7 TestAmerica 

• ' 1'.\1Jalysis Request £or Washington E·.-.·: .-.,·. ·: , ..... :;·.·.:·· ,:-'-'' · .. ,.,,:·:~"-,.,.: 

l HE l~ADER II, ENVIRONl,11:1,ll AL 11:.Slll,G 

PLEASE PRINT ALL ItJFORMA '[ION. 

System Id No: C1{; or:- {-;..1 Cf{. 1-=.-_,1 ~- (;:._~ DOH SOURCE NO: rn (,,Gr() .?.) 
System ilJ/ ~-Name: 
System '· f~ 11/ ~ Name: 

Multiple Source Nos: -... 
Sample Type: (D A ~ Purpose: B /11)((9 Group: A B(5:) 

k)5H,~ 
... 

-Date Collected: I Z,.-(~ -(:fr( Cow,ty; 

Specific Collection Lo'&(tion: ie..1,1.wo"":i -17.,\ SCYis 
Send state form to: l COPY OF FORM TO SENDING !..AB AND 1 COPY TO DOH, IS POLICY. 

~t) 
! 

~J:Ja ?1 /{r,- fAf,a,a -· 
:f), t/~ { !3. 

DOH# ANALYfES MCL Method 
39 RADWM226 3 pCi/L EPA 903.1 
40 RADIUM 226+228 SpCi/L EPA 903.1 &904.0 
41 C -•~ ALPHA-) 15 pCi/L EPA900.0 
42 GROSS BETA 50.pCi/L EPA 900.0 
43 Tritium - EPA906.0 
44 Strontium.-90 - EPA 905.0 

Radium-228 3pCi/L EPA 904.0 

EPA UNREGULATED 
105 Total Uranium - ASTMD5174 

Radon-222 - EPA 913.0 

Please ship samples to: Test America Laboratories, Inc. 
2800 George Washington Way Richland, WA 99354 

• 
l.S-60, RE\1.1, 12/07 



= • 
~'.:'./J':J) C(i?- 1 f_;•ja 
r0.x,,: (509) 66:'.-Erl 83 
Jo;:-; G.~:L C.::nter f::J::~:1 
Wenatc;hee, WI\ 98fJ01 

((109) 452-7707 2,;l+ r:h • 
r: · , C _, 6r-1f. :, 1-a>:.: ,so~}, 452.77i·3 - -
Hl03 W. Ahta.nurn no:J. ,'\•"3count: 
Union Gap, WA 9E.lf'0'.3 s l .. ctmp.er: 

PO Nurnb~r: 

A n a J.. y t :L c::: a _1_ 

Geo Engineers, Inc 
Jon Rudders 
523 E 2nd Ave 
Spokane, WA 99202 

Laboratory Number: 08-C024318 
Sample Identification: RI MW03 

P.23~)~7 . 
G,?o L.-f1g1.n.·:?1:?rs, Inc 
0.::'5':l~' 
I{ Ci1S:'c:id;' 

Report 

Report D:1te: 1/15/09 

Date Received: 12/16/rn8 
Dste Sampled: 12115/08 

-·-········-··············--.-· .............. --.-·-··---·--·------------.. -·--·--·-·-------··--·-·-------------------
Test Requested Results Units MDL Method D~te Analyzed Flags 

R3dionuclide Analyzed by TAL/R 1/ 9/09 

• 

Approved 

Cascade Analrtical llSt!S procedures established by EPA, AOAC, APHA, A5TH, iind AWWA. Cascade An:llytic:al 11:1kes no varranty of 
~ny kind the client 39sm1es all ris~ and li:lbility frc'll the u~e ·J! thes<' re,mHs. r.~sr-ade in;ltkal, In(,. 's liability to th<: 
:lient ss ; ,;,sult cf use cf Casc:ad;,'s test results 3hall b!! lh;it.;id to a sum equ~l to the fee3 pid ~y th<' di?nt to Casc3de 
Analytic3l, !nc. for ;:1ily,;i3, 



"1 ··800-545-4206 

(!~,((~) ::-J):.~. ; !J)H 
l~ax: (!SO!)) GG2 .. e·1n3 
3Q·! 9 tJ.8. (~-:·nte.r 802(1 
Wernitchoe, WA 98801 

(50fJ) '-!52-T/07 ,8,~tc\1: 
Fax: (50:J) ,152.7773 Cl 1 c> n .: : 
1008 W. Ahtanum Rel. ,\ccoun t: 
Union·Jep,WA9390::J S::impJ.er: 

PO Muwher: 

]. II C' 

-----~--------·---~--,----' 
RE!' p O :r- -t. 

·-------------------····-·-------------------------·----

Geo Engineers, Inc 
Jon !'<udders 
523 E 2nd Ave 
Spokane, WA 99202 

Laboratory Number: 08-C02131B 
Sfimple Iden ti :f:yi::a\Jop : .. l~l )1W03 

1 / J. '5/[Z)'::) 

Date Received: 12/16/0B 
Date Sampled:. 12/15/08 

Test Requested Reaults Units NDL Method Date Analyzed Flags 
•=== -owmbsnnw,,,-- - - - = ·e = r ·, r - "T =:: re= :,:;, m = e·,e #-, - - - c ·- - :z tt zn :n er :e .,. p. ~ - - ·- - - - - n =--=..=s..t:: ::Lo - -- - - - • .:..::=..=..._. ___ _ 

. Radionuclide Analyzed by TAL/R 1/ 9/09 

• 

Approved 

Gagcad~ !,nalylical u3eg procedures established by EPA, AGAG, !iPHA, IISTI!, amJ t:i'dA. Cascad!:' Analytical lllake-:: no varranty of 
any kind the client ;::mumt=m ;ill risl, ~n'.I liabHiti• frnm t.hi? 1i;1;; nf th~s" rrou! l:1. Ca:i~ade Analrtical, fa:. 's liability to th~ 
.~ Jient ~s 1.1 r~svlt d 113?. of f.aiiGildc>'.J test rc1nults .shalJ. b,1 H".ile.j to a Slrn1 ,•1J11al t ,, ! ht> fa,=s ~aid ~y thi':' dient to ra,,G,id£> 
ln1lytica\, !uc. for Jualygig, 



• 

• 

1008 W. Ahtanum Rd. 
Union Gap, WA 98903 

(509) 452-7707 
Fax: (509) 452-7773 

Send Results to: 

~~······ '.:J,;.:,;:J,_,_ 
CASCADE ANALYTICAL, INC. 

Billing Address: 
This is your address label, please type or print neatly 

Name 

"52-~ 

City, ate, Zie_ 
~O 'l Z.c °l Z"Rf J 

Phone# Fax# 

3019 G.S. Center Rd. 
Wenatchee, WA 98801 

(509) 662-1888 
Fax: (509) 662-8183 

Drinking Water Sample Information (WSI) for ChemicalAnalysis .· . 

(1l System Name: . (2>WFJ System ID ·· (3) Source# . _· ... (4l Class> _.· .[,\_L:Co_·.Ul!l·;,·•/_&i_.;_-_._-
: ~~:.·:g/,,,.,JO ·. A R ·.·· V ,1 ~ 

(6) Source Type (circle one): Well 
Well field 

Surface 
Spring 
~ 
Purchased 

(7) Utility Name for this Source: ____________ -=---------------

(8) Sample Taken (circle one): Before treatment 

(9) Treatment Type (circle all that apply routinely): 

After treatment 

None Filtration Fluoridation Chlorination Aeration 

Water Softener Ozone UV light Other--------------

(10) Date Collected: _ _lL_! l5 / o'g. (II)_ Time of Collection ,~1 ':Q:La.m. ~ .. 

. (11l Collected by: :)~. · l'A,\A i,~ Telephone ( 71S5 ) J((io :..ol LO. . 
(13) Location of specific sampfo siie: f..,f M.WO~ ·-l2lSCl6 
(14) Sample submitted for approval of new sou .. ce? (circle one) Yes No' . . 

Circle One: Report to D.O.H. Yes No Fax No Yes $5.00 Prepaid Fee 

Comments: (15) 

• • • • • • • • • • 

Sample submitted for (circle one): 
1) Regular monitoring 
3) Verification 

Sample Preservation: (circle one): 

0 Pb/Cu Oroc 0 Other 

• • • • • • • • • • • • • • • 

1 Date ec ivei Date Analyzed 

\1. llf Cf:.l 

2) Follow-up oflab sample# _____________ _ 

4) Confirmation 

l) 4°C 2) pH2 3) VOC / Ascorbic Acid 4) SOC/ Sodium thiosulfate 

Lab Comments: ________________________________ _ 



·-=ri···e·~,s··rtA_.\. m .. ~ o· ·e···r· ,ti~:-C~"'-··a~ • ~ .. ,~\.. ...,,,..,. . . 

. - . .· ~ ·' 

TestAmerica Laboratories, Inc,. 
2800 George Washington Way 

Richland, WA 93354 
Tel. (509) 375-3131 
Fax (509) 375-5590 

• 

THE LEADER IN ENVIRONMENTAL TESTING 
RADI0N1JCLIDE ANALYSES REPORT 

Svstem ID No.: City ofRocklsland I Svstem Name: 

Lab/Sample No: 02839018 I Date Collected: 12/15/08 DOH Source No: MW03 

Multiple Source Nos: I Sample Type: B Sample Purpose: I 

Date Received: 12/17/08 @ 14:20 Date Reported: l / 13/09 Supervisor: JC 

Date Analyzed: 1109/09 Analyst: TW 

County: Douglas I Group : Private 

Sample Location: RIMW03- l 2 l 508 

Send Report To: CASCADE ANALYTICAL Bill To: Cascade Analytical 

3019 G.S CENTER ROAD Judy Brown 

WENATCHEE, WA 98801 

J8Ll 90138 / 39008 / K41XG CLIENT SAMPLE ID# 08C-243 J 8 

DOH #I ANALYTES ,~:, RESULTS I UNITS DATE MCL I (ANALYST'S INITIALS) 
.t.NA.T,YZED & METHOD USED 

EPA/STATE REGULATED (These analvses should be )erformed in order as listed) 

165 !Gross Alpha I 2.78 I 3.38 I pCi/L ]/9/09 -- ITW /900.0 
166 1Radium228 I I I pCi/L ITM /904.0 

39 Radium 226* TM/ 903.l 

Determine Uranium activity i 

I 05 Uranium** mass 30 TN I ASTM D5174 

105 Uranium** activi 20** 

Depend inf! on the .foref(oint? data determine the.following (must be completed if data is available): 

40 Radium 226 + 228 pCi/L 5 
40 Gross Alpha***+ Radium 228 pCi/L 5 

41 Gross Aloha minus Uranium nCi/L 15 

Do the following only ifsvecifical/y requested by the client or the state 

42 Gross Beta**** pCi/L 50 

43 Tritium**** pCi/L 20000 

44 Strontium 90*"'** pCi/L 8 

107 Cesium 134**** pCi/L ••• 
108 Iodine 131 **** pCi/L •** 

/\'OTES: 
MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office. 
~1DA: Minimum Detectable Amount. 
NA (Not Analyzed): use in the results column for compounds not included in the current analysis. 
ND (Not Detected): use in the results column for compounds analyzed and not detected at a level greater than or equal to the MDA. 
T If Gross Alpha is less than, or equal to, 5 pCi/L, it may be assumed that the Alpha activity is entirely due to Radium 226 (i.e., Radium 226 would not 
need to be run). The Alpha activity is then added to the Radium 228 activity (i.e., Beta acti\•ity) for MCL determinations. If the sum of the Alpha activity 
plus the Radium 228 activity is greater than 5 pCi/L, Radium 226 activity must then be determined for water system compliance purposes (i.e., Radium 
226 + Radium 228 activity) 
u Uranium's MCL is given in mass terms (µg/L). When Uraniun, is determined by mass methods, it must be converted to activity levels (pCi/L) for 
calculation of the MCL (Gross Alpha less Uranium). A conversion factor of 0.67 pCi/1 per µg/L should be used. Uranium needs to be determined only 
when the Gross Alpha exceeds I 5 pCi/L. 
•** Use Gross Alpha in lieu of Radium 226 when the Gross Alpha is less than, or equal to, 5.0 pCilL 
••** The MCL for beta particle and photon radioactil'ity from man-made radionuclides is the average annual concentration which shall not pr 
an ;1nnual dose equivalent ro the total body or any internal organ greater than four millirem/yr. 
Co111ments: All QC results are within acceptance limits unless noted on back. 



• 

• 

Drinking \Vater Radiochenush7 
Analysis Request £or vVashington 

PLEASEPRINT ALLINFORMATION. 

TestAmenca 
·1 Ht i.i:ADrn :t/ Eh1\l!fH11~1vlf:NlM H:.S1 llvG 

System Id No: t1t1'/ Ot {Oct( _,,j/~..,(!h-'vC) DOH SOURCE NO: n? (l~O I 
System I 

Name: 
System 
Name: 

Multiple Source Nos: ..---.. 
Sample Type: ('~) A ~ j Purpose: B (j (ci)' Group: A n(Priva§) 
County: 

-,.._ -7 
~-~~ Date Collected: 17-l':5-o~ 

'-" 
Specific Collection Location: ?.:::c mw o ) 

Send state form to: 1 C.OPY OF FORM TO SENDING LAB AND 1 COPY TO DOH, 15 POU CY. 

J)o 
c... ..... ;Jc,-+ .j/ill I ~ . ·- .• '---" r~/r' 

(_~(!_ ~ ::?r/7.%_ .. 

DOH# ANALYfES MCL Method 
39 RADTUM226 3pCi/L EPA 903.1 
40 RADIUM 226+228 5 pCi/L EPA 903.1 & 904.0 
41 ( C'ROSS ALPHA) 15pCi/L EPA900.0 
42 GROSS BETA 50pCi/L EPA900.0 
43 Tritium - EPA906.0 
44 Strontium-90 - EPA 905.0 

Radium-228 3pCi/L EPA904.0 

EPA UNREGULATED . 
105 Total Uranium - ASTMD5174 

Radon-222 - EPA 913.0 

Please ship samples to: Test America Laboratories, Inc. 
2800 George Washington Way Richland, WA 99354 

L5-60, RE\1.1, 12/07 



(509) r:55;~-l8G8 
Fa,c (509) 662-!3183 
30~ 9 G.S. C0nter Road 
Wenatchee, WA 98801 

(509) 452-7707 Batch: 824681 
Fax: (509) 452-7173 Client: Geo Engineers, 
1008 W. Ahtanum Rd. Account: 02592 
Union Gap, WA 98803 

Sample~: K Cassidy 
PO Number: 

Inc 

Analyt~cal Serv~ces Report 

Geo Engineers, Inc 
Jon Rudders 
523 E 2nd Ave 
Spokane, WA gg202 

Laboratory Number: 08-C024319 
Sample Identification: RI MW03 

Report Date: 1/19/09 

Date Received: 12/16/08 
Date Sampled: 12/15/08 

Test Requested Results Units MDL Method Date Analyzed Flags 
-·-=Q=-==~a~--.+·=-•~~ •-----------------=-~a-=-------- ----------- ------------- --------
SOC Package 
524.2 voe Method Drink w 
515,1 Chlorophenoxy Herb 
525. 2 socs . 
531.1 Carbamate Pesticide 

SOC Package 
Analyzed by WML 
Analyzed by WML 
Analyzed by WML 
Analyzed by WML 

Approved By, dug~ 

EPA 524,2 
EPA 515.1 
EPA 525.2 
EPA 531. 1 

12/24/08 
12/23/08 
12/19/08 
12/17/08 

Cascade Analytical uses procedures established by EPA, AOAC, APHA, ASTft, and AVVA. Cascade Analytical makes no varranly of 
any kind the client assumes all risk and liability from the use of these results. Cascade Analytical, Inc. 's liability lo the 
client as 9 result of use of Cascade's test results shall be limited to a sum equal to the fees paid by the client to Cascade 
Analytical, Inc. for analysis • 

• 



I r· 
(509) 662- i BBO 
Fax: (509) 662-8183 
'lf"'\10 ~.~. r~nt~;- r:l,-,:::.,-1 

Wenatchee, WA 98801 

(509) 452-7707 Batch : 82 11681 
Fax: (509) 452-7773 C.Llent: G'e;g F.:ngineers:, tnc 
1008 W. Ahtanum Rd. Ar.,~otlnt .. r,.~,5"'c,,, 
Union Gap, WA 98903 -~ "-'·<- -;;,,~ 

Sampler: K Cassidy 
PO Number: 

Ana.J..yt.:L~al Bei-v:Lc:e>s Report 

Geo Engineers, Inc 
Jon Rudders 
523 E. 2nd Ave 
Spokane, WA 99202 

Report Date: 1/19/09 

Laboratory Number: 08-C024319 Date R~ceived: 12/16/08 
Sample' Identific~tion: RI MW©j Date Sampled: ·12/15/08 ______ _..;. ___ --'---------------------------· 

fjat Requ~sted R~sults Units MDL Method Date Analyzed Flags 
-------------~-------- ------- --------- ------ --------- ----------- ------------- --------.··· . . . 

• SOC Package 
524,2 VOC Method Drink W 
515.1 Chlorophenoxy Herb 
525.2 socs 
531..1. Carbamate Pesticide 

· SOC Package 
Analyzed by Wl'fL 
Analyzed by WML 
Analyzed by WML 
Analyzed by Wl'IL 

c!,. 

EPA 524. 2. 
EPA 515.1 
EPA 525.2 
EPA 531. 1 

12/24/08 
12/23/08 
12/19/08 
12/17/08 

Casc3de Analytical unee procedures established by EPA, AOAC, IJ'Hl, ASTft, and AWWA. Cascade Analytical makes no warranty of 
any kind lhe client assumes all risk ,md liability from the use of lhese rEc'suHs. Cascade Analylical, Inc. 's liability to the 
client ;ig a r.-sull cf u:1e of Cascade's I.est results shall be lhited lo a ,ium equal to the fees paid by the client to C:1scade 
&nalyticel, Inc. for 3nalysis . 

• 

( 
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., 
1008 W. Ahtanum Rd. 
Union Gap, WA 98903 

(509) 452-7707 
Fax: {509) 452-7773 

Send Results to: 

-·. 

[,.,JL_ 
CA5CADE ANALYTICAL, INC. 

Billing Address: 
This is your address label, please type or print neatly 

Name Name 
SZ:> 

Street Address 

5& .... b ,N\,,l l 
Street Address 

City, Ste, Zip 
So'\ · Z.o 9. ·z.:~ tl 

City, State, Zip 

Phone# 

3019 G.S. Center Rd. 
Wenatchee, WA 98801 

(509) 662-1888 
Fax: (509) 662-8183 

-····-·,-
---- ;'1 ....... : 1 •• ~-\ -_. ·?:, 

(6) Source Type (circle one): Well 
Well field 

Surface 

Spring 
@oundwat~ 

Purchased 
(7) Utility Name/or lhis Source: __________________________ _ 

(Bl Sample Taken (circle one): Before treatment 

(9) Treatment Type (circle all Iha/ apply roulinely): 

After treatment 

None Filtration Fluoridation Chlorination Aeration 

Water Softener Ozone UV light Other-------------

- (1oJ Oat~ Collected:-~~~ oo Time of Collection ft: ·o 5 ·a.m.'~- _:: ~>->< :.°., 
(11~ Colle~ted by: )l. ~ c.b/ Telephone ( ?~S ) r1tio--o'I I()_ ·:·.- ·">:.~ .. :.~: ·> . 
(13) Location of ~pecific,salllple site: U M.1,;.x")~ - n. tSo'i · _ ·• · · · - --·. • ,•:<.>):?}{''.·· 
(14) Sample submitted for 'approvalof new source? ( circle one) _ Yes . @§:) :- . :,C;· : .• • . . -

Circle One: -R,eport"to D.O.H. Yes No Fax No Yes' $5.00 Prepai<lFee -. 

Comments: (15) QPb/Cu 010c 0 Other 

• • • 
<;: A ,, ~ C::. L ,:,.,;, ., ,::;;. 5 ., ' ~ ; ,, I' I:. LJ . ., . .t•L ..:>\ ~. "J .,._.J,z.,"' , vL-1'- ,2:1. L 
• • • • • • • • • • • • • J • • • • • • • • • • • • • • • • • • • • • • • • • 

Sample submitted/or (circle one): 
I) Regular monitoring 
3) Verification 

Sample Preservalion: (circle one): 

For Laboratory Use Only 

Dale Analyzed 
. ; .. ' . 

2) Follow-up of lab sample# _____________ _ 

4) Confinnation 

1) 4°C 2) pH2 3) VOCI Ascorbic Acid 4) SOC I Sodium thiosulfate 

Lab Comments: ________________________________ _ 

Rev. 6107 



• 

• 

~~1.TER 
...:... ... MANAGEMENT 151580thSt.E. 

LABORATORIES INC. gi~;~~·1~~2i
8404 

-------------------------

I• 

SYNTHETIC ORGANIC CHEMICALS (SOC's) ANALYSIS REPORT 
EPA TEST METHOD - 525.2 

System ID No.: NIA lsvstem Name: City of Rock Island 
Lab/Sample No.: 08987634 !Date Collected: 12/15/08 1DOH Source No.: NIA 
Multiple Source Nos.: NIA lsamole Tvpe: B I Sample Purpose: I 
Date Received: 12/17/08 !Date Reoorted: 12/23/08 Supervisor: L VuS-

/Date Extracted: 12/17/08 !Date Analyzed: 12/19/08 Analyst: WMA 
. 

Countv: Grant !Group: Private 
Sample Location: MW #3 
Send To: Cascade Analytical, Inc. Remarks: 08C-24319 

3019 GS Center Road 
Wenatchee, WA 98801 

DOH# ANALYTES RESULTS UNITS SRL TRIGGER MCL EXCEEDS 
.. · •·•··•.··• .. ··.••····•··:····•····,.• ·r :•<'t•: : '.·::-:·~ :·: fa:.;,;;..,. <Hk ::::•:I:i•Yt/l t:n:t: .. ,.,.,,c'{\?/::,:.•: :· .. • 

./ ······ 
Triooar? MCL? 

33 Endrin ND ug/L 0.02 0.02 2 NO NO 
34 Lindane (HCH gamma) ND ua/L 0.04 0.04 0.2 NO NO 
35 Methoxvchlor ND ua/L 0.2 0.2 40 NO NO 
36 Toxaohene ND ug/L 2 2 3 NO NO 
117 Alachlor ND ugtl 0.4 0.4 2 NO NO 
119 Atrazlne ND ug/L 0.2 0.2 3 NO NO 
120 Benzo( a)pyrene ND ugtl 0.04 0.04 0.2 NO NO 
122 Chlordane (total) ND ua/L 0.4 0.4 2 NO NO 
124 DI( ethvlhexyl)adlpate ND ug/L 1.3 1.3 400 NO NO 
125 Di( ethylhexyl)phthalate ND ug/L 1.3 1.3 6 NO NO 
126 Heotachlor ND uatl 0.08 0.08 .o.4 NO NO 
127 Heptachlor eooxide ND ug fl 0.04 0.04 0.2 NO NO 
128 Hexachlorobenzene ND ug L 0.2 0.2 1 NO NO 
129 Hexachlorocvclopentadiene ND uo/L 0.2 0.2 50 NO NO 
133 Simazine ND ug/L 0.15 0.15 4 NO NO 
134 Pentachlorophenol ND ug/L 0.08 0.08 1 NO NO 

..... :•"" 

.. ': : • <:> =< ··. ~PAONaej(h:Aftp ./., ... ',,' ······> .·· .... ::·: .. . . 
. · .. · ·•ii.c•: ................ , .. : .. 

118 Aldrin ND ua/L 0.2 0.2 NO 
121 Butachlor ND ua/L 0.4 0.4 NO 
123 Dieldrin ND ug/L 0.2 0.2 NO 

130 Metolachlor ND ug/L 1 1 NO 
131 Metrlbuzln ND ur:i/L 0.2 0.2 NO 
132 Propachlor ND ug/L 0.2 0.2 NO 
154 Fluorene ND ug/L 0.2 0.2 NO 

... , ..... · ·• •. ~tATt; :UNliiEGVLAi;gp / . . :···•..:.)::·• ... :. c,: ........ :· 
... 

.. ... :.··. .. · . 

153 PCB (as total arochlors) ND ug/L 0.2 0.2 NO 
173 Arochlor 1221 ND ug/L 0.5 0.5 NO 

174 Arochlor 1232 ND ug/L 0.1 0.5 NO 

175 Arochlor 1242 ND ug/L 0.1 0.3 NO 

176 Arochlor 1248 ND ug/L 0.1 0.1 NO 



• 

• 

Lab/Sample No.: 06967634 SOC ANALYSIS REPORT - METHOD 525.2 page 2 
Water Management Laboratories, Inc . 

1515 80th St. E. 
Tacoma, WA 98404 

(253) 531-3121 
DOH# ANALVTES RESULTS UNITS I SRL TRIGGER MCL EXCEEDS 

·· .. ·.· •.·· ... ··. .. : st Ate. liN~ij<1liUti:ct , ·:r '<< :>.: .·· . Trigger? -.. ·.·· ... .;· .. · ... · .. . .. .. • .. ,.·:·, . · ...... ... MCL? 

177 Arochlor 1254 ND ua/L 0.1 0.1 
178 Arochlor 1260 ND ug/L 0.1 0.2 
179 Bromacil ND ua/L 0.2 0.2 
180 Arochlor 1016 ND ua/L 0.2 0.2 
183 Prometon ND ua/L 0.2 0.2 
190 Terbacil ND ua/L 0.2 0.2 
202 Diazinon ND ug L 0.2 0.2 
208 EPTC ND ua L 0.3 0.3 
230 Heotachlor Eooxlde 'B' NA ua/L 0.2 0.2 
232 4,4' - DDD ND ug/L 0.2 0.2 
233 4,4' - ODE ND uQ/L 0.2 0.2 
234 4,4' • DDT ND ua/L 0.2 0.2 
236 Cyanazine ND ug/L 0.2 0.2 
239 Malathion ND ua/L 0.2 0.2 
240 Parathion ND ua/L 0.2 0.2 
243 Trifluralln ND ua/L 0.2 0.2 
244 Acenaphthvlene ND ug/L 0.2 0.2 
245 Acenaohthene ND ua/L 0.2 0.2 
246 Anthracene ND ua/L 0.2 0.2 
247 Benzo (al Anthracene ND ug/L 0.2 0.2 
248 Benzo (b) Fluoranthene ND Ua/L 0.2 0.2 
249 Benzo (a,h I) Pervlene ND ua/L 0.2 0.2 
250 Benzo (kl Fluoranthene ND ug/L 0.2 0.2 
251 Chrvsene ND ug/L 0.2 0.2 
252 Dlbenzo (a h) Anthracene ND ua/L 0.2 0.2 
253 Fluoranthene ND ug/L 0.2 0.2 
255 lndeno (1,2,3-cd) Pyrene ND ug/L 0.2 0.2 
256 Phenanthrene ND ug/L 0.2 0.2 
257 Pvrene ND ua/L 0.2 0.2 
258 Benzvl Butvl Phthalate ND ug/L 0.6 0.6 
259 DI - n -Butyl Phthalate ND uall 0.6 0.6 
260 Diethyl Phthalate ND ua/L 0.6 0.6 
261 Dimethvl Phthalate ND ug/L 0.6 0.6 
319 Heptachlor Eooxide 'A' NA ua/L 0.2 0.2 

Acetochlor ND · ua/L 
Molinate ND ualL 
2 .4-Di nitrotol uene ND ua/L 
2,6-Dinitrotoluene ND ug/L 

NOTES: 
SAL (Slate Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH). 

Trigger Lei/Bl: DOH Drinking Water response level. 

MCL (Maximum Contaminant Level): II the contaminant amount exceeds the MCL, immediately contact your regional DOH office. 

NA (Nol Analyzed): In the AESUL TS column Indicates this compound was not Included in the current analysis. 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND (Not Detected):ln the AESUL TS column Indicates this compound was analyzed and not detected at a level greater than or equal to the SAL. 

Comments: Sample was analyzed in accordance with DOH memo dated 03/04/98 . 
Method 525: Pesticides 



• 

• 

A~TER 
..:.. 'MANAGEMENT 151580thSt.E. 

LABO RA TORIES INC. ~;;;~;·1~~2i8404 
--------------------------

SYNTHETIC ORGANIC CHEMICALS (SOC's) ANALYSIS REPORT 
EPA TEST METHOD - 515.1 

Date Received: 12/17/08 

Send To: Cascade Analytical, Inc. 
3019 GS Center Road 
Wenatchee, WA 98801 

DOH# ANALVTES 

37 2,4- D 
38 2,4 5 - TP (Silvex} 
134 Pentachloroohenol 
137 Dalaoon 
139 Dinoseb 
140 Plcloram 

138 Dicamba 

S stem Name: Ci of Rock Island 
Date Collected: 12/15/08 DOH Source No.: N/A 

se: I 

Remarks: OBC-24319 

UNITS SRL TRIGGER MCL EXCEEDS 
:r::::rx:rt:/;{'}) i:i@'};}::hf':'{?F•Nt/): .• Trlaaar? MCL? 

ND ug/L 0.2 0.2 70 NO NO 
ND uotl 0.4 o.4 50 No No 

ND U!lll 0.08 0.08 1 NO NO 

ND ug L 2.0 2.0 200 NO NO 

ND ug/L 0.4 0.4 7 NO NO 

ND uo/L 0.2 0.2 500 NO NO 

ND ug/L 0.2 0.2 NO 
r:/ .. Y:':<.L::c:.:::<:trs-:r::::: ::,,,:·., s·•:, , ... · . .; ..... ,.,.:;. a:.,,c,,, :::::.::-.,.,.,,,,,:.:,::::::::-.:::,+ :;:':>,x:/:.:, //<:+,···,:·:. ·>.·. 

135 2,4-DB ND uo/L 1.0 1.0 NO 

136 2,4,6 - T ND ug/L 0.4 0.4 NO 

220 Bentazon ND ug/L 0.5 0.5 NO 

221 Dichlororoo ND Uo/L 0.5 0.5 NO 

223 Acifluorfen ND uQ/L 2.0 2.0 No 
225 DCPA acid metabolites (A ND ua/L 0.1 0.1 NO 

226 3,5 - Dlchlorobenzoic Acid ND uo/L 0.5 0.5 No , ..•... /''• 

224 Chloramben ND ua/L 0.2 
228 4 - Nitrophenol ND ug/L 0.2 

NOTES: 
SAL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH). 

Trigger Level: DOH Drinking Water response level. 

MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, Immediately contact your regional DOH office. 

NA (Not Analyzed): In the RESULTS column Indicates this compound was not included In the current analysis. 

ND {Not Detected): In the RES UL TS column Indicates this compound was analyzed and not detected at a level greater than or equal to the SAL. 

<: Indicates less than. 

Comments: 

Method 515.1: Herbicides 



• 
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Acix~TER 
.!:. . MANAGEMENT .=. 1515 80th St. E. 

LABO RA TORIES INC~ g;;;~;\:~2r8404 
-------------------------

SYNTHETIC ORGANIC CHEMICALS (SOC's) ANALYSIS REPORT 
EPA TEST METHOD· 531.2 

System ID No.: NIA System Name: Citv of Rock Island 

Lab/Samole No.: 08987634 !Date Collected: 12/15/08 IDOH Source No.: NIA 
Multiple Source Nos.: NIA I Sample Tvoe: B !Sample PurPQse: I 

Date Received: 12/17/08 Date Reoorted: 12/19/08 Suoervisor: L 'JMA-
-

Date Extracted: NI A Date Analvzed: 12/17/08 Analyst: ERB 
Countv: Grant IGrouo: Private 
Sample Location: MW #3 
Send To: Cascade Analytical, Inc Remarks: OSC-24319 

3019 GS Center Road 
Wenatchee, WA 98801 

DOH# ANALYTES RESULTS UNITS SRL TRIGGER MCL EXCEEDS 

~.. (:{;P.\(}:J••··':WrJ:'Hkff'?f ;<;_,::,:, :\ ······: Trigger? MCL? 

146 Carbof uran ND ug/L 2.0 2.0 40 NO NO 

148 Oxamyl ND Ug/L 4.0 4.0 200 NO NO 

~·~~ ::::;: •·t•:•:rt: ,y:::::: \I:= ·:tGF\/ .•·:;''/::::: :::·:?.;,::·:•:.: .. :./. ..··.· .•.. 
141 3 • Hydroxvcarbofuran ND ug/L 2.0 2.0 NO 

142 Aldicarb ND ug/L 1.0 1.0 NO 

143 Aldlcarb Sulfone ND ug!L 0.7 0.7 NO 

144 Aldicarb Sulfoxlde ND ug/L 1.8 1.8 NO 

145 Carbarvl ND ug/L 2.0 2.0 NO 

147 Methomvl ND uQ/L 1.0 4.0 NO 

326 Baygon ND ug/L 1.0 
327 Methiocarb ND ug/L 4.0 

NOTES: 
SAL (Stats Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH). 

Trigger Level: DOH Drinking Water response level. Systems with compounds detected at concentrations In excess of this level 

may need to take additional samples. Contact your regional DOH office for further information. 

MCL {Maximum Contaminant Level): If the contaminant amount exceeds the MCL, Immediately contact your regional DOH office. 

NA (Not Analyzed): In the RESULTS column Indicates this compound was not Included In the currant analysis. 

ND (Not Detected): In the RESULTS column Indicates this compound was analyzed and not detected at a level greater than 

the SAL. 

< : Indicates less than. 

Comments: 

Method 531.2: CARBAMATES 
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-~ 'lr 'ATE0 
A VVA ... , 

~ 'MANAGEMENT 151580thSt.E . 

LABO RA TORIES INC. ~~;)~~·1~~2i
8404 

-------------------------
VOLATILE ORGANIC CHEMICALS (VOC's) ANALYSIS REPORT 

EPA TEST METHOD - 524.2 

S stem ID No.: N/A 

Send To: Cascade Analytical Inc. 

3019 G.S. Center Road 
Wenatchee, WA 98801 

DOH# ANALYTES 

S stem Name: Ci of Rock Island 

Date Collected: 12/15/2008 

RESULTS UNITS SRL 
1::\.\}: i:':'i'i··: \:{':=/)!/•),(//t:t::,,'(b?/if= ,t{?CJ:::)J ::: }l:Tii\J;J{ ifj'=?ft??i) 

45 Vinvl Chloride ND ug/L 0.5 
46 1, 1 • Dichloroethvlene ND ug/L 0.5 
47 1, 1, 1 - Trichloroethane ND ug/L 0.5 
48 Carbon Tetrachloride ND ug/L 0.5 
49 Benzene ND ug/L 0.5 
50 1,2 • Dichloroethane ND ua/L 0.5 
51 Trichloroethvlene ND ua/L 0.5 
52 1,4 • Dichlorobenzene ND ug/L 0.5 
56 Dichloromethane ND ug/l 0.5 
57 trans-1,2 • Dichloroethylene ND ug/L 0.5 
60 cis-1,2 • Dichloroethylene ND ui:i/L 0.5 
63 1,2 • Dichloropropane ND ui:i/L 0.5 
66 Toluene ND ui:i/1.. 0.5 
67 1, 1,2 • Trichloroethane ND ua/L 0.5 
68 Tetrachloroethvtene ND ug/L 0.5 
71 Chlorobenzene ND ug/L 0.5 
73 Ethvlbenzene ND ug/L 0.5 
76 Stvrene ND ui:i/L 0.5 
84 1,2 • Dichlorobenzene ND ua/L 0.5 
95 1,2,4 - Trichlorobenzene ND ug/L 0.5 
160 Total Xylenes ND ug/L 0.5 
74 m/p Xylenes (MCL for Total) ND ug/L 0.5 
75 o - Xylene {MCL for Total) ND Ua/L 0.5 

.. · .. ·.·., .. <> ': · .. ··.' : / : Ee.l(i11fAeoutA11H:t••• .•.•··: (·.:··<, . :·: <: . . ............. .. 
27 Chloroform ND ua/L 0.5 
28 Bromodichloromethane · ND ug/L 0.5 
29 Chlorodibromomethane ND UQ/L 0.5 
30 Bromoform ND U(l/1. 0.5 
53 Chloromethane ND ug/L 0.5 
54 Bromomethane ND uQ!L 0.5 
55 Chloroethane ND ug/L 0.5 

Remarks: OSC-24319 

TRIGGER MCL EXCEEDS 

:?('':=.:>\) •. : :":/'.'i:'\ \<t Trigger? 

0.5 2 NO 
0.5 7 NO 
0.5 200 NO 
0.5 5 NO 
0.5 5 NO 
0.5 5 NO 
0.5 5 NO 
0.5 75 NO 
0.5 5 NO 
0.5 100 NO 
0.5 70 NO 
0.5 5 NO 
0.5 1000 NO 
0.5 5 NO 
0.5 5 NO 
0.5 100 NO 
0.5 700 NO 
0.5 100 NO 
0.5 600 NO 
0.5 70 NO 
0.5 10000 NO 
0.5 NO 
0.5 NO 

: .. · ... 

0.5 NO 
0.5 NO 
0.5 NO 
0.5 NO 
0.5 NO 
0.5 NO 
0.5 NO 

MCL? 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

', 

. 
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Lab/Sample No.: 08977414 voe ANALYSIS REPORT- METHOD 524.2 page2 

DOH# 

58 
59 
62 
64 
70 
72 
78 
79 
80 
81 
82 
83 

Water Management Laboratories, Inc. 

ANALYTES 

1515 80th St. E. 
Tacoma, WA 98404 

{253) 531-3121 

RESULTS UNITS I SAL TRIGGER MCL 
.. .• ·: _c,•·,:.·:.. ·.· .. ··.·/:::-.:::::::-:~: 

.:::: :=::::::- r•·tePJ))Nfi'.e..ijliQ\t~P·••tcSi#iriui'cl}/\\. :::··:(}·/: ,•.cc·-:·;··c,, .. ,-,:::...-...:j·.'( •··:>:··_i: .. ·_. •.•C: ... ,_ ·-: :·.: .. - •.•. 

1, 1 - Dichloroethane ND ug/L 0.5 0.5 
2,2 - Dichloroorooane ND ug/L 0.5 0.5 
1, 1 - Dichloroorooene ND ua/L 0.5 0.5 
Dibromomethane ND ug/L 0.5 0.5 
1 ,3 - Dichloroprooane ND ug/L 0.5 0.5 
1, 1, 1,2 - Tetrachlroroethane ND ua/L 0.5 0.5 
Bromobenzene ND ua/L 0.5 0.5 
1,2,3 - Trichloropropane ND ug/L 0.5 0.5 
1, 1,2,2 - T etrachloroethane ND ua/L 0.5 0.5 
o - Chlorotoluene ND ua/L 0.5 0.5 
p - Chlorotoluene ND UQ/L 0.5 0.5 
m - Dichlorobenzene ND uQ/L 0.5 0.5 

EXCEEDS 
Trigger? 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

154 1,3 - Dlchloroorooene ND ua/L 0.5 0.5 NO 

··: .. :·c•:.:::.::\JC;\:\•\\fffr'•YY\i:\•ttt {~ BL w••.n:r ::::f :r••···· ., ... , •..•. "·•· ·· · ···· \:(\•:{?• ::.•:/:•:<:.)•; /:·:(> .. • .. · .. 
65 cis-1,3 - Dlchlorooropene ND ug/L 0.5 0.5 NO 

69 trans-1,3 - Dichloroproaene ND ug/L 0.5 0.5 NO 

85 Fluorotrichloromethane ND ua/L 0.5 0.5 NO 

86 Bromochloromethane ND ua/L 0.5 0.5 NO 

87 lsoproovtbenzene ND ug/L 0.5 0.5 NO 

88 n - Propyfbenzene ND ug/L 0.5 0.5 NO 

89 1,3,5 - Trimethylbenzene ND ug/L 0.5 0.5 NO 

90 t - Butylbenzene ND ug/L 0.5 0.5 NO 

91 1,2.4 - Trimethylbenzene ND ug/L 0.5 0.5 NO 

92 s - Butylbenzene ND ug/L 0.5 0.5 NO 

93 p - lsoproovttoluene ND ug/L 0.5 0.5 NO 

94 n - Butvlbenzene ND ua/L 0.5 0.5 NO 

96 Napthalene ND ua/L 0.5 0.5 NO 

97 Hexachlorobutadiene ND ug/L 0.5 0.5 NO 

98 1,2,3 - Trichlorobenzene ND ua/L 0.5 0.5 NO 

102 EDB (Confirm by 504.1) ND uo/L 0.5 0.5 NO 

103 DBCP (Confirm bv 504.1) ND uo/L 0.5 0.5 NO 

162 Dichlorodifluoromethane ND ua/L 0.5 0.5 NO 

N/A MTBE ND ug/L 0.5 0.5 NO 

NOTES: 
SAL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH). 

Trigger Level: DOH Drinking Water response level. Systems with compounds detected at concentrations In excess of this level may need to take 

additional samples. Contact your regional DOH office for further information. 

MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, Immediately contact your regional DOH office. 

NA (Not Analyzed): In the RESULTS column Indicates this compound was not Included In the current analysis. 

ND (Not Detected): In the RESULTS column Indicates this compound was analyzed and not detected at a level greater than or equal to the SAL. 

< : Indicates less than. 

Comments: 
A maximum contaminant level of 80 ug/L total Trihalomethanes (Compounds 27-30) is allowed . 
Method 524.2: VOC's 

MCL? 
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(!':iUfJ) CC·t~~- l i-.:J:~d 
Fax: (509) GG2-fJi.'33 
301f: G.S. c~::;nte:' n,:,2d 
We11atci1ee, WA 93801 

COPY 
(509) 4 52-7707 Batch: 823942 
Fa::: (509) 452 i'"li'J Client : 
-io1J13 \.'v. f\htarnn1 Ficl. Account: 
Union GFi•), WA r;%,:;::i 

' Samplei.-·: 
PO Numbe:c: 

Ge•o En9:Lnee:c.:::, 
02592 
l{ Caas.idy 

Inc 

---·----·-·····~···-· .,._ ··-. ----· -·· ··-- .. ······-····· . -·-----··----~····-----··----
Analyt:Lca._1__ 

Geo Engin00rs, Inc 
Jon Rudders 
523 E 2nd Ave 
Spokane, WA 99202 

Laboratory Number: 08-C024296 
Sample Identification: RI MW 01 

-------------~----------· .. -----
Test Requested Results Units 

·~";.---:;:"'::..-::-~~-=----::.-;:;--;;--:::.-=-::r- ~ - - - - - - - - --------- ------
soc Package soc Package 
524.2 voe Method Drink w Analyzed by WML 
515.1 Chloropheno>.:y Herb Analyzed by WML 
525.2 socs Analyzed by WML 
531.1 Carbamate Pesticide Analyzed by WML 

Se"L-vj_c;e:;,s 

MDL Method 

Report Date: 1/19/09 

Date Received: 12/15/08 
Date Sampled: 12/15/08 

Date Analyzed Flags 
--- ..:.~-:: .. -- ---:...-;;....._-~-;..--;:;-_ ---- -------------

__ .. _____ 

£PA 524.2 12/24/08 
EPA 515. 1 1/ 8/09 , 
EPA 525.2 12/31/08 • 
EPA 531. 1 1/ 8/09. 

Cascade Analytical uses procedures established by EPA, AOAC, APHA, ASTM, and AVWA. Cascade Analytical makes no varranty of 
any kind the client assumes all risk and liability from the use of these results. Cascade Analytical, Inc. 's liability to the 
~lient as a result of use of Cascade's test results shall he limited to a su~ equal to the fees paid by the client to Cascade 
Analytical, Inc. for analysis . 

• 



-----------------------------------------------------------

(f,09} (:;fi~~ .. ·1 f;::H3 
r-ax: (509) G62-0H33 
~n 1 a :~. c:::. r.:... 11~, r:t.-.~,j 

Wenatchee, WA 98801 

(509) 452-7707 Batch: 82'J94:? 
Fal<:(509)452-7773 CliE:-nt: Cieo Enu.i.ne.,,•rs, Tnc 
1008 W. Ahtanum Rd. /\. t ;:,1,,;_ ,-:-

1
c_._l_?_ 

Union G2p, WA 90903 G•~ Cl u n : "" - -
Sampler: K Cassidy 

( 

1-800-54-5-4206 PD tlumbf.?r: -------------·-·----·-----·-------·-------·-----------·-·---·------
A x·l. e1. l ),' -1.:. i c:: a l 

Geo Cn!;Jin,2-ers, Inc 
Jon Rudde1.·::;1 
523 E 2nd Av£~ 
Spokane, WA 99202 

Labc,r3tory l"1umb;::;,i:·: C?l/3-C:?124296 
Sample lde~tification: RI MW 01 · 

Test, Requested Results Units 
- -~--- ---------------------- --------- ------
soc Package sac Package 
524,2 voe Methc,d Drink w Analyzed by WML 
515,1 Chlorophenoxy Herb Analyzed by WML 
525~2 socs Analyzed by WML 
531. 1 Carbainate Pesticide Analyzed·by WML 

·.-.'• 

L. 
MDL 
---------

\ 

Approved 
_(_,-;_,.. \ 

. v( '---.J 

-----·-----------------------·--
Heport Date: 1/19/09 

D_ate- _Rece:l:ved: 12/ P~/0.9 
Dat~ Sempled: 12/15/0B ---

Method Date .Analyzed Flags 
----------- ---·---------- ---------

EPA 524.2 12/24/08 
EPA 515.1 1/ B/09 
EPA 525.2 12/31/08 
EPA 531. 1 1/ 8/09 

Cascade Analytical u;;es rirocedures established by EPA, AOAC, APl!A, ASTII, and AWWA. Cascade Analytical 111;;!:es no 11arranty of 
:any hod th~ diE'r1t ~ssui~::<s iU rinii and liabililr £rn~ the U$:? of these results. Cascad~ balrtic~i. foe. 's i.iahil.Ey to thf' 
eli.;,nt as ~ r":'9Ult of use of C~:1eade's trat re:Julls shall f,e lim1tPd to 3 sull f.'qual to thi' foes 1•aid t,y the r..l.!.£>1Jt to [.'.;iscad:? 

Ana i yhcal, Inr. tor an~lys1;1, 

• 
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' 1008 W. Ahtanum Rd. 
Union Gap, WA 98903 

(509) 452-7707 
Fax: (509) 452-7773 

3019 G.S. Center Rd. 
Wenatchee, WA 98801 

(509) 662-1888 
Fax: (509) 662-8183 

CASCADE ANALYTICAL, INC. 

Send Results to: Billing Address: 
This is your address label, please type or print neatly 

Street Address 
:'.) f<'l.,W:::::'- IA) '" r,.-, Z;) z 

City, Stat~. ZJft 
"l "'°":> ·1&6 -e1 CD 

Phone# Fax# 

Drinking Water Sample Information (WSl)for Chemical Analysis -
(1) SystemName: . (2tWFI System ID 

.. ,.... " 
(6) Source Type (circle one): W~l!:;.-·="'~-,Su~ace ( Groundwater __ .. .,,, 

'(<i)Class. 
'A···B-i 

K,--_~ell fi~ __ ___.>-:Sprmg - -- Purchase'd" ___ .r 

{7l Utility Name for this Sourc~..i-f._ .. _-.V,,...._ ~--_--·_----__ ...,._-. ~-""'"--·c...· --'--'. -~------------------

(Bl Sample Taken (circle oeeY .. Before· tr~atment _.) After treatment 

(9) Treat";.~nt Type (cy:le all.tba:t_~pplJi_ roi,tinely):· ·· · 

Aeration (-· No~~ ____ ,...,. Filtration Fluoridation Chlorination 

'·-..... Water Softener Ozone UV light Other --------------

. {10) Date Collected: 't Z., /~ 0~ (II) Time of Collection} G : Sc) ·_a.m. /~ 

· c11)Colle~tedby: '\~--- Ll..M~,<j Telephone(1'is'<..) 1G;.fo ·otto· 
· · {13) Location of specific sample site: ii, t tt t..)() 1- - I z IS 01\ 

{14) Sample submittedfofapproval of new source? (circle one) · Yes No 
Circle One: Report to D.O.H. Yes No Fax No Yes $5.00 Prepaid Fee 

Comments: (15) 0Pb/Cu 01oc 0 Other 

. . . . . . . : . . . . . . ' . . . . . . ' . . . . . . . . . • • • • • • • • • • • • 

1,-L\"1.,6)- -
Lab Sample# 

Sample submitted for (circle on 
I) Regular moni taring 
3) Verification 

Sample Preservation: (circle one): 

For Laboratory Use Only 

Date Analyzed 

2) Follow-up of lab sample#--------------
4) Confirmation 

I) 4°C 2) pH2 3) VOCI Ascorbic Acid 4) SOC I Sodium thiosulfate 

lab Comments: ________________________________ _ 

Customer Signature ___,_j~=L+---....:::,,,,. __ <.;LL=--,:....=,,,---------- Date:___,l,_Z-=--___.{_'::>_---_0=-"i>_.----,,---= u --0 Rev. 6/07 
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a'Vlf~TER 
MANAGEMENT 151580thSt.E. 

LABORATORIES INC. gi~~;·1~;~2i
8404 

--------------------------
SYNTHETIC ORGANIC CHEMICALS (SOC's) ANALYSIS REPORT 

EPA TEST METHOD - 531.2 

System ID No.: NIA !System Name: City of Rock Island 

Lab/Sample No.: 08987632 I Date Collected: 12/15/08 DOH Source No.: NIA 

Multiple Source Nos.: NIA lsamole Type: B Samole Puroose: I 
Date Received: 12/17/08 !Date Reoorted: 01/09/09 Supervisor: l >AA 
Date Extracted: NI A !Date Analyzed: 01/08/09 Analvst: ERB 

County: Doualas !Group: Private 

Sample Location: MW # 1 
Send To: Cascade Analytical, Inc Remarks: OBC-24296 

3019 GS Center Rd 
Wenatchee, WA 98801 

DOH# ANAL YTES RESULTS UNITS SAL TRIGGER MCL EXCEEDS 

146 Carbofuran ND u!'.J/L 2.0 2.0 40 NO NO 

148 Oxamyl ND uo/L 4.0 4.0 200 NO NO 

141 3 - Hydroxvcarbofuran ·~ I h. \.:/:{:;\\ •••ii•:i• ••. _.:: •.• :::/{:)} /::::0\':\:::. ;::::::•:::=: 

ug/L 2.0 2.0 NO 

142 Aldlcarb ND ug/L 1.0 1.0 NO 

143 Aldicarb Sulfone ND u!'.J/L Q7 Q7 NO 

144 Aldlcarb Sulf oxide ND uQ/L 1.8 1.8 NO 

145 Carbary! ND ug/L 2.0 2.0 NO 

147 Methomyl ND u!'.J/L 1.0 4.0 NO 

326 Baygon ND ug/L 1.0 
327 Methlocarb ND ug/L 4.0 

NOTES: 
SRL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH). 

Trigger Laval: DOH Drinking Water response level. Systems with compounds detected at concentrations In excess of this level 

may need to take additional samples. Contact yOtJr regional DOH office for further Information. 

MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, immediately contact your regional DOH office. 

NA (Not Analyzed): In the RES UL TS column indicates this compound was not Included In the current analysis. 

ND (Not Detected): In the RES UL TS ool_umn Indicates this compound was analyzed and not detected at a level greater than 

theSRL. 

< · Indicates lass than. 

Comments: 

Method 531.2: CARBAMATES 

: 
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'll"fATED 
A F l( I\.. .I.' 

~. MANAGEMENT 151580thSt.E. 

LABO RA TORIES INC. gi~)1

~;·1~~~2i
8404 

-------------------------p 

SYNTHETIC ORGANIC CHEMICALS (SOC's) ANALYSIS REPORT 
EPA TEST METHOD - 515.1 

System ID No.: NA !System Name: City of Rock Island 

Lab/Sample No.: 08987632 !Date Collected: 12/15/08 DOH Source No.: NA 

Multiple Source Nos.: N/A !sample TvPe: B Sample Puroose: I 

Date Received: 12/17/08 !Date Reoorted: 12/24/08 Supervisor: I JJA~ 
Date Extracted: 12/17/08 !Date Analyzed: 12/23/08 Analyst: WMA 

~ 

County: Douglas !Group: Private 

Sample Location: Monltorinq Well# 1 
Send To: Cascade Analytical, Inc. Remarks: 08C-24296 

3019 G.S. Center Rd 
Wenatchee, WA 98801 

DOH# ANALYTES RESULTS UNITS SRL TRIGGER MCL EXCEEDS 

.'·::·'·"''·,<'/ Trlooer? 

37 2,4 - D ND ua/L 0.2 0.2 70 NO 

38 2,4,5 • TP (Silvex} ND ug/L 0.4 0.4 50 NO 

134 Pentachlorophenol ND ug/L 0.08 0.08 1 NO 

137 Dalaoon ND ua/L 2.0 2.0 200 NO 

139 Dinoseb ND ua/L 0.4 0.4 7 NO 

140 Picloram ND uq/L 0.2 0.2 500 NO 
, ..... 

138 Dicamba ND ua/L 0.2 0.2 NO 
:,· ))· ... 

135 2,4 - DB ND uq/L 1.0 1.0 NO 

136 2,4,5 • T ND ug/L 0.4 0.4 NO 

220 Bentazon ND ug/L 0.5 0.5 NO 

221 Dlchlororop ND ua/L 0.5 o.5 NO 

223 Acifluorfen ND uQ/L 2.0 2.0 NO 

225 DCPA acid metabolites (A ND ua/L 0.1 0.1 NO 

226 3,5 - Dlchlorobenzoic Acid ND ug/L 0.5 0.5 NO 

: \ \ .............. , ...•.. 

224 Chloramben ND ua/L 0.2 
228 4 - Nitrophenol ND ug/L 0.2 

NOTES: 
SAL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH). 

Trigger Level: DOH Drinking Water response level. 

MCL (Maximum Contaminant Level): If the contaminant amount exceeds the MCL, Immediately contact your regional DOH office. 

NA (Not Analyzed): In the RESULTS column Indicates this compound was not Included in the current analysis. 

ND (Not Detected): In the RE SUL TS column Indicates this compound was analyzed and not detected at a level greater than or equal to the SRL 

< : Indicates less than. 

Comments: 

Method 515.1: Herbicides 

MCL? 
NO 

NO 

NO 

NO 

NO 

NO 
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A'VriTER 
~ 'MANAGEMENT 151580thSt.E. 

LABQRA TORIES INC. T~1ii)n~;1

1~~2i
8404 

-------------------------4 
VOLATILE ORGANIC CHEMICALS (VOC's) ANALYSIS REPORT 

EPA TEST METHOD - 524.2 

S stem Name: Cit of Rock Island 

Date Collected: 12/15/2008 

ose: I 

Send To: Cascade Analytical Inc. Remarks: OBC-24296 

3019 G.S. Center Road 

Wenatchee, WA 98801 

DOH# ANALVTES RESULTS UNITS I SRL TRIGGER MCL EXCEEDS 

•-••=···•>?••·.:,.:\//·'-'''·;,••:,\\ /\'•,•::;•·.cc•= C'=\J; " 
-. .. "" %iYC:fr \:\'. ::,::=:·: /')' c:-;;,..:::;•:: > .: <\/ .. Trigger? MCL? . 

45 Vinvl Chloride ND ua/L 0.5 0.5 2 NO NO 
46 1, 1 - Dichloroethylene ND ug/L 0.5 0.5 7 NO NO 
47 1, 1, 1 - Trichloroethane ND ug/L 0.5 0.5 200 NO NO 
48 Carbon Tetrachloride ND ug/L 0.5 0.5 5 NO NO 
49 Benzene ND ug/L 0.5 0.5 5 NO NO 
50 1,2 - Dichloroethane ND ug/L 0.5 0.5 5 NO NO 
51 T rich loroethvlene ND ua/L 0.5 0.5 5 NO NO 
52 1,4 - Dichlorobenzene ND ua/L 0.5 0.5 75 NO NO 
56 Dichloromethane .ND ug/L 0.5 0.5 5 NO NO 
57 trans-1,2 - Dichloroethylene ND ug/L 0.5 0.5 100 NO NO 
60 cis-1,2 - Dichloroethylene ND ug/L 0.5 0.5 70 NO' NO 
63 1,2 - Dichloropropane ND ug/L 0.5 0.5 5 NO NO 
66 Toluene ND ug/L 0.5 0.5 1000 NO NO 
67 1, 1,2 - Trichloroethane ND ug/L 0.5 0.5 5 NO NO 
68 Tetrachloroethvlene ND ug/L 0.5 0.5 5 NO NO 
71 Chlorobenzene ND ug/L 0.5 0.5 100 NO NO 
73 Ethylbenzene ND ug/L 0.5 0.5 700 NO NO 
76 Styrene ND ug/L 0.5 0.5 100 NO NO 
84 1,2 - Dichlorobenzene ND ua/L 0.5 0.5 600 NO NO 
95 1,2,4 - Trichlorobenzene ND ua/L 0.5 0.5 70 NO NO 

160 Total Xvlenes ND ug/L 0.5 0.5 10000 NO NO 
74 m/p Xytenes (MCL for Total) ND ug/L 0.5 0.5 NO 
75 o - Xylene (MCL for Total) ND ug/L 0.5 0.5 NO 

:.· ...... ... ··'··· \. : .•·- ( EP.AUNREabL.AfitD > • .... , •. · ::.o:: \:· ·.··:··.· .. 

27 Chloroform 3.0 ug/L 0.5 0.5 YES 

28 Bromodichloromethane 1.9 ug/L 0.5 0.5 YES 
29 Chlorodibromomethane 1.4 ug/L 0.5 0.5 YES 

30 Bromoform ND ug/L 0.5 0.5 NO 
53 Chloromethane ND ug/L 0.5 0.5 NO 
54 Bromomethane ND uQ/L 0.5 0.5 NO 
55 Chloroethane ND ug/L 0.5 0.5 NO 

I 

• 



• 

• 

Lab/Sample .No.: 06977417 VOC ANALYSIS REPORT- METHOD 524.2 page 2 

DOH# 

58 
59 
62 
64 
70 
72 
78 
79 
80 
81 
82 
83 
154 

······} . 
65 
69 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
96 
97 
98 
102 
103 
162 
N/A 

NOTES: 

Water Management Laboratories, Inc. 

ANALVTES 

1515 80th St. E. 
Tacoma, WA 98404 

(253) 531-3121 

I RESULTS UNITS 
EPA. iJ NR!!~l.iL.Ai"eD (Co.niini@d)? .... · ·•• ·.·. 

1, 1 - Dichloroethane ND ug/L 
2,2 - Dichloropropane ND ug/L 
1, 1 - Dichloropropene ND U(l/L 
Dibromomethane ND uo/L 
1,3 - Dichlorooropane ND ug/L 
1, 1, 1,2 - Tetrachlroroethane ND U(l/L 
Bromobenzene ND uo/L 
1,2,3 - Trichloroorooane ND uo/L 
1, 1,2,2 - Tetrachloroethane ND ug/L 
o - Chlorotoluene ND ug/L 
p • Chlorotoluene ND ug/L 
m - Dichlorobenzene ND ug/L 
1,3 - Dichloropropene ND ug/L 

·,.·. 

.\?:;(\tf:::-·r\>::(:/:)i.j.::::: ::-:-.. · c:.$TAT!UNFt-.&O~t$:>u •• 
······.: ?:·:·:· .. 

•.: =·i!i\<·</;:i/ (:: 
...... 

,:'.\:ii: :::.:.::.:_.• .::-::=.:::::·:?::: 

cis-1,3 - Dichloroorooene ND ug/L 
trans-1,3 - Dichloropropene ND ug/L 
Fluorotrichloromethane ND ug/L 
Bromochloromethane ND ug/L 
lsooroovlbenzene ND ug/L 
n • Proovtbenzene ND uo/L 
1,3,5 - Trimethvlbenzene ND uo/L 
t - Butvlbenzene ND ug/L 
1,2,4 • Trimethvlbenzene ND ug/L 
s - Butvlbenzene ND uQIL 
o • lsooroovltoluene ND uQIL 
n • BuMbenzene ND ug/L 
Napthalene ND ug/L 
Hexachlorobutadiene ND ug/L 
1,2,3 - Trichlorobenzene ND ug/L 
EDB (Confirm bv 504.1) ND UQ/L 
DBCP (Confirm by 504.1) ND uo/L 
Dichlorodifluoromethane ND uo/L 
MTBE ND ug/L 

SAL TRIGGER MCL 
. ·: ·.· 

0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
:::::\\://.·:··.:_:: . .. ·· .. · .. 

·.; .•.• :c··. 

0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 

SAL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH). 

EXCEEDS 
Trigger? 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Trigger Level: DOH Drinking Water response level. Systems with compounds detected al concentrations In excess of this level may need to take 

additional samples. Contact your regional DOH office for further information. 

MCL (Maximum Contaminant Level}: If the contaminant amount exceeds the MCL, Immediately contact your regional DOH office. 

NA (Not Analyzed): In the RES UL TS column Indicates this compound was not Included In the current analysis. 

ND (Not Detected): In the RESULTS column indicates this compound was analyzed and not detected at a level greater than or equal to the SRL. 

< : Indicates less than. 

Comments: 
A maximum contaminant level of 80 ug/L total Trihalomethanes (Compounds 27-30) is allowed . 
Method 524.2: VOC's 

MCL? 



.'1V.ATEF, 
• , ~'MANAGEMENT 151580th5t.E. 

• 

tABORA roruEs INC. g;;;1

;;·1:~2r
8404 

-------------------------
SYNTHETIC ORGANIC CHEMICALS (SOC's) ANALYSIS REPORT 

EPA TEST METHOD - 525.2 

System ID No.: NA I Svstem Name: City of Rock Island 

Lab/Sample No.: 08987632 I Date Collected: 12/15/08 I DOH Source No.: NA 

Multiple Source Nos.: N/A I sample Type: B !sample Purpose: I 

Date Received: 12/19/08 !Date Reported: 12/31/08 Supervisor: tJrvu--
Date Extracted: 12/22/08 I Date Analyzed: 12/31/08 Analyst: WMA 

. 
County: Douglas !Group: Private 

Sample Location: Monitoring Well # 1 

Send To: Cascade Analytical, Inc. Remarks: 08C - 24296 

3019 G.S. Center Rd 
Wenatchee, WA 98801 

DOH# ANALYTES RESULTS UNITS SRL TRIGGER MCL EXCEEDS 

EPA REGULATED Trigger? MCL? 

33 Endrin ND ug/L 0.02 0.02 2 NO NO 
34 Lindane (HCH qamma) ND uq/L 0.04 0.04 0.2 NO NO 
35 Methoxychlor ND ugtl 0.2 0.2 40 NO NO 
36 Toxaphene ND ug/L 2 2 3 NO NO 

117 Alachlor ND ug/L 0.4 0.4 2 NO NO 
119 Atrazine ND ug/l 0.2 0.2 .3 NO NO 
120 Benzo(a)pyrene ND ug/L 0.04 0.04 0.2 NO NO 
122 Chlordane (total) ND ug/L 0.4 0.4 2 NO NO 
124 Di( ethylhexyl)adipate ND ug/L 1.3 1.3 400 NO NO 
125 Di{ ethvlhexvl)phthalate ND UQ/L 1.3 1.3 6 NO NO 
126 Heptachlor ND ug/L 0.08 0.08 0.4 NO NO 
127 Heptachlor epoxide ND ug/L 0.04 0.04 0.2 NO NO 
128 Hexachlorobenzene ND ug/L 0.2 0.2 1 NO NO 
129 Hexachlorocyclopentadiene ND ug/L 0.2 0.2 50 NO NO 
133 Simazine ND ug/L 0.15 0.15 4 NO NO 
134 Pentachlorophenol ND ug/L 0.08 0.08 1 NO NO 

EPA UNREGULATED 
118 Aldrin ND ug/L 0.2 0.2 NO 
121 Butachlor ND ug/L 0.4 0.4 NO 
123 Dieldrin ND UQ/L 0.2 0.2 NO 
130 Metolachlor ND ug/L 1 1 NO 
131 Metribuzin ND ug/L 0.2 0.2 NO 
132 Propachlor ND ug/L 0.2 0.2 NO 
154 Fluorene ND UQ/L 0.2 0.2 NO 

STATE UNREGULATED 
153 PCB (as total arochlors) ND ug/L 0.2 0.2 NO 
173 Arochlor 1221 ND ug/L 0.5 0.5 · NO 
174 Arochlor 1232 ND ug/L 0.1 0.5 NO 
175 Arochlor 1242 ND uq/L 0.1 0.3 NO 
176 Arochlor 1248 ND ug/L 0.1 0.1 NO 



• 

• 

Lab/Sample No.: 08987632 SOC ANALYSIS REPORT· METHOD 525.2 page 2 
· ' .~ Water Management Laboratories, Inc . 

1515 80th St. E. 
Tacoma, WA 98404 

(253) 531-3121 
DOH# ANALYTES RESULTS UNITS SRL TRIGGER MCL EXCEEDS 

.. ·. STATE iJNRiguLAieD ..•. -......... Trigger? MCL? 

177 Arochlor 1254 ND Ua/L 0.1 0.1 
178 Arochlor 1260 ND ug/L 0.1 0.2 
179 Bromacil ND u!l/L 0.2 0.2 
180 Arochlor 1016 ND ua/L 0.2 0.2 
183 Prometon ND U!l/L 0.2 0.2 
190 Terbacil ND uo'L 0.2 0.2 
202 Diazinon ND U!l/L 0.2 0.2 
208 EPTC ND ua/L 0.3 0.3 
230 Heptachlor Epoxide 'B' NA ua/L 0.2 0.2 
232 4,4' • ODD ND ug/L 0.2 0.2 
233 4,4' - DDE ND ua/L 0.2 0.2 
234 4,4' • DDT ND ua/L 0.2 0.2 
236 Cvanazine ND ua/L 0.2 0.2 
239 Malathion ND U!l/L 0.2 0.2 
240 Parathion ND Ua/L 0.2 0.2 
243 Trifluralin ND ua/L 0.2 0.2 
244 Acenaohthvlene ND U!l/L 0.2 0.2 
245 Acenaphthene ND ua/L 0.2 0.2 
246 Anthracene ND ua/L 0.2 0.2 
247 Benzo a) Anthracene ND ug/L 0.2 0.2 
248 Benzo b) Fluoranthene ND ua/L 0.2 0.2 
249 Benzo !l,h,i) Pervlene ND Ua/l 0.2 0.2 
250 Benzo k) Fluoranthene ND ug/L 0.2 0.2 
251 Chrvsene ND ua/L 0.2 0.2 
252 Dibenzo (a,h) Anthracene ND ua/L 0.2 0.2 
253 Fluoranthene ND u!l/L 0.2 0.2 
255 lndeno 1 2,3-cd) Pvrene ND ua/L 0.2 0.2 
256 Phenanthrene ND Ua/L 0.2 0.2 
257 Pvrene ND ug/L 0.2 0.2 
258 Benzyl Butyl Phthalate ND Ua/L 0.6 0.6 
259 Di - n -Butyl Phthalate ND ua/L 0.6 0.6 
260 Diethyl Phthalate ND ua/L 0.6 0.6 
261 Dimethvl Phthalate ND ug/L 0.6 0.6 
319 Heptachlor Epoxide 'A' NA Ua/L 0.2 0.2 

Acetochlor ND ua/L 
Molinate ND uwL 
2,4-Dlnitrotoluene ND ua/L 
2,6-Dinitrotoluene ND ug/L 

NOTES: 
SAL (State Reporting Level): Indicates the minimum reporting level required by the Washington Department of Health (DOH). 

Trigger Level: DOH Drinking Water response 18\191. 

MCL (Maximum Contaminant Level): II the contaminant amount exc88ds the MCL, immediately contact your regional DOH office. 

NA (Not Analyzed): In the RESULTS column Indicates this compound was not Included in the current analysis. 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND (Not Detacted):ln the RESULTS column Indicates this compound was analyzed and not detected at a level greater than or equal to the SRL 

Comments : Sample was analyzed in accordance with DOH memo dated 03/04/98 . 
Method 525: Pesticides 
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--------------- ------ ------- --- --------- --- -----

• Anatek Labs, Inc. 
1282 Alturas Drive • Moscow, ID 83843 • (208) 883-2839 • Fax (208) 882-9246 • email moscow@anateklabs.com 

504 E Sprague Ste. D • Spokane WA 99202 • (:309) 838-3999 • Fax (509) 838-4433 • email spokane@anateklabs.com 

Client: 

Address: 

Attn: 

GEO ENGINEERS 

523 E 2ND 

SPOKANE, WA 99202 

JON RUDDERS 

Sample Number 0902030'2-001 

Client Sample ID MW-1•020209 

Matrix 

Comments 

Waler 

Batch #: 090203012 

Project Name: 16399-001-03 

Analytical Results Report 

Sampling Date 

Sampling Time 

Sample Location 

2/212009 

1:05 PM 

Datemme Received 213/2009 9:52 AM 

Extraction Date 

Parameter Result __ lJ~lts ____ ~QL __ Analysls Dale __ Analyst Method Qualifier 

Arsenic 

Dissolved Arsenic 

DJssolved Iron 
Dissolved Manganese 

iron 
Manganese 

Sample Number 

Cllent Sample ID 

Matrix 

Comments 

Parameter 

Arsenic 

090203012-002 

MW-3-020209 

Water 

Dissolved Arsenic 

Dissolved Iron 

Dissolved Manganese 

Iron 
Manganese 

0.00618 

0.00551 

ND 
ND 

0.167 

0.0124 

mg/L 0.001 2/912009 DMB 

mg/L 0.001 2/9/2009 DMB 

mg/L 0.01 2/9/2009 DMB 

mgll 0.001 2/9i2009 DMB 
mg/L 

mg/L 

0.01 

0.001 

2/13/2009 

2/9/2009 

DMB 
DMB 

EPA 200.8 

EPA 200.8 

EPA,200,8 

EPA200.8 

EPA200,8 

EPA200.8 

Sampllng Date 

Sampling Time 

Sample Location 

2/2/2009 

2:30PM 

Date/Time Received 2/312009 9:52 AM 

Resull Units -----
0.00177 mg/L 

0.00191 mg/L 

0.0126 mg/L 

0.106 mg/L 

0.241 mg/L 

0.110 mgll 

Extraction Date 

~Q~ __ Analy~ls Date_ Analyst ________ Method __ __ --~3.~~-er_ 

0.001 2/9/2009 DMB EPA 200.8 

0.001 219/2009 DMB EPA 200.8 

0.01 2/912009 DMB EPA 200.8 

0.001 2/9/2009 0MB EPA 200.8 

0.01 

0.001 

211312009 

2/9/2009 

DMB 

DMB 

EPA 200.8 

EPA200.8 

Authorized Signature 

MCL EPA'r. Maximum Conlamlnanl Lover 
ND Nol Dercclod 
POL P1aclical OuanlltaUon Llmll • Cenmcauons tw,ld by Aoalek Lobs IO: EPA:1000013; AZ:0701; C0:1000013; FL(NELAP):E87B9J; 10:IOOODIJ; IN:C,10,01; KY:90142: MT:CERT0028: NM: 1000013: OR:10200001-002; WA:Cl320 

Cemficallons held by Analck Labs WA: EPA:WA00169; CA:Cert2G32; IO:WA00169: WA:C1287 

Tuesdav. Februsrv 17. 2009 Paae 1 af 1 



• Anatek Labs, Inc. 

• 

1282 Alturas Drive • Moscow, ID 83B43 • (208) 883-2839 • Fax (208) 8B2-9246 • email moscow@anateklabs.com 

504 E Sprague Ste. D , Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • email spokane@anateklabs.com 

Client: GEO ENGINEERS 

523 E2ND 

SPOKANE, WA 99202 

JON RUDDERS 

Batch#: 090203012 

Address: Project Name: 16399-001-03 

Attn: 

Analytical Results Report 

Sample Number 090203012-001 Sampling Date 

Sampling Time 

Sample Location 

2/2/2009 

1:05 PM 

Dale/Time Received 2/3/2009 9:52 AM 

Cllent S~mple ID MW-1-020209 

Matrix 
Comments 

Waler 

EKtraclloil Date 

Parameter ________ --------------- Resui~--~~------ PQL _ Analysls Date Analyst 

Bromodlchloromethane ND ug/L 0.5 2/6/2009 WOZ 

Bromoform ND ug/L 0.5 216/2009 WOZ 

Chloroform 0.62 ug/L 0.5 2/6/2009 WOZ 

Dlbromochloromelhane ND ug/L 0.5 2/6/2009 WOZ 

Total Trlhalomethane 0.62 ug/L 0.5 2/6/2009 WOZ 

Authorized Signature, 

MCL EPA'& Maximum Contaminant Level 
ND Not Detected 
POL Praclical Quanlitatlon Limit 

Method Qualifler 

EPA 524.2 

EPA 524.2 

EPA524.2 

EPA524.2 

EPA 524.2 

Cerlificahons held by Analek Labs ID: EPA:ID0001J; AZ:0701: C0:1000013: FL(lil:LAP):E87893; ID:1000013: IN:C·ID-01: KY:90142; MT:CERTOD28; NM: 10DOO IJ: OR:10200001-002: WA:C1320 
C~rtific.,li~ns held by l\mtek Lobs WA; EPA:WA00169; CA.'C<:rt2632: 1D:WA001GO: WA:C1287 

Tucsdav. Februarv 17. 2009 Paoe 1 of 1 
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Anatek Labs, Inc. 
1282 Alturas Drive , Moscow, ID 83843 • (208) 883-2839 • Fax (208) 882-9246 • email moscow@anateklabs.com 

504 E Sprague Ste. D • Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • email spokane@anateklabs.com 

Login Report 

Customer Name: GEO ENGINEERS 

523 E2ND 

SPOKANE 

Order ID: 090203012 

2/3/2009 Order Date: 

WA 99202 

Contact Name: JON RUDDERS Project Name: 16399-001-03 

Comment: BILL TO ROCK ISLAND I REPORT TO GEO 

Sample#; 090203012-001 Customer Sample#: MW-1-020209 

Recv'd: Collector: KATE CASSIDY Date Collected: 2/212009 

Quantity: Matrix: Water Date Received: 2/312009 9:52:00 AM 

Comment: 

Test 

ARSENIC 

___ --------·-·-- Test~~~---·---------- MetliE.!_____________ Du&Date ___ Priority _________ _ 

EPA 200.8 2/13/2009 

DISSOLVED ARSENIC EPA200.8 2/13/2009 

DISSOLVED IRON EPA 200.8 2/13/2009 

DISSOLVED MANGANESE EPA200.8 2/1312009 

IRON EPA 200.8 2/1312009 

MANGANESE EPA 200.8 2/13/2009 

THM • TOTAL 524.2 EPA524.2 2/13/2009 

Sample#: 090203012-002 Custom1tr Sample #: MW-3-020209 

Recv'd: Collector: KATE CASSIDY 

Quantity: Matrix: Water 

Comment: HOLD TTHM SAMPLE ONLY 

Test Test Group 

ARSENIC 

DISSOLVED ARSENIC 

DISSOLVED IRON 

DISSOLVED MANGANESE 

HOLD 

IRON 

MANGANESE 

THM • TOTAL 524.2 

Date Collected: 2/212009 

Cate Received: 2/3/2009 9:52:00 AM 

Method Due Cate 

EPA 200.8 2/13/2009 

EPA 200.8 2/13/2009 

EPA 200.8 2113/2009 

EPA200.8 2113/2009 

hold 2/2/2009 

EPA 200.8 2/13/2009 

EPA 200.B 2/13/2009 

EPA 524.2 2/13/2009 

Normal £6-fO Days) 

Normal (0.10 DaysJ 

Normal (6-10 Days) 

Normal (tJ.10 Days) 

Normal £6-10 Days) 

Normal (6-10 Days) 

Normal (6-10 Days) 

Priority 

Normal £6-10 DBl!Sl 

Normal £6,10 Daysl 

Normal (6-10 Days! 

Normal £6-10 Dal!sl 

Normal £6-10 Davsl 

Normal (6-10 Dal!Sl 

Norm!_/ (6-10 Days) 

Norm1.l £6-10 Days! 
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Customer Name: GEO ENGINEERS 

523 E 2ND 

SPOKANE 

Contact Name: JON RUDDERS 

WA 99202 

Order ID: 

Order Date: 

090203012 

2/3/2009 

Project Name: 16399-001-03 

Comment: BILL TO ROCK ISLAND / REPORT TO GEO 

Sample#: 090203012-003 Customer Sample#: DUP-020209 

Recv'd: Collector: KATE CASSIDY 

Quantity: Matrix: Water 

Comment: HOLD ALL ANALYSES 

Test Test Group 

ARSENIC 

DISSOLVED ARSENIC 

DISSOLVED IRON 

DISSOLVED MANGANESE 

HOLD 

IRON 

MANGANESE 

THM - TOTAL 524.2 

Date Collected: 2/2/2009 

Date Received: 2/3/2009 9:52:00 AM 

Method 

EPA200.8 

EPA200.B 

EPA200.8 

EPA200.8 

hold 

EPA200.8 

EPA200.8 

EPA 524.2 

Due Date 

2/13/2009 

2/13/2009 

2/1312009 

2/13/2009 

2/2i20b9 

2/13/2009 

2/13/2009 

2/13/2009 

SAMPLE CONDITION RECORD 

Samples received In a cooler? 

Samples received intact? 

What.ls the temperature Inside ihe cooler? 

Samples received with a COC? 

Samples received within holding time? 

Are all sample bottles properly preserved? 

Are voe samples free of headspace? 

Is there a trip blank to accompany voe samples? 

Labels and chain agree? 

Yes 

Yes 

5.5 

Yes 

Yes 

Yes 

Yes 

NIA 

Yes 

~ri~rlty 

Normal (6-10 DBJl.Sl 

No,:mal (6-10 DaJl.sl 

Normal (~10 Dar.sl 

Normal (6-10 Diill.Sl 

Normal £~10 Di11!S! 

Normal (6-10 Dal!S! 

Normal (6-10 DaJl.s! 

Normal (6-10 Dai!_sl 



( 

Company Name: 

------------------- ----~ -- --

Chain of Custody Record l 
Q 1282 Alturas Drive, Moscow ID 83843 (208) 883-2839 FAX 882-9246 Q 

§;) 504 E Sprague Ste D, Spokane WA 99202 (509) 838-3999 FAX·SJS-4433 ~ 
Project Manager: \ 

. .'il"\n V.uJrL, ~ 

r~ 
L 090203 012 Gi#t•j#i ~:~ 

· s1 3AMP 2/2/2009 1st RCVD 

16399-001-03 

2/13/2009 
2/3/2009 

Address: S 2..:~ C- Z... ~~ A_~ Project Name & # : \ {o <-., 1 Cl - 00 ( - 0 ~ ht1p://v.wN.anateklabs.comlservices/guidelineslreporting.asp 
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APPENDIX E 
REPORT LIMITATIONS AND GUIDELINES FOR USE1 

This appendix provides information to help you manage your risks with respect to the use of this report. 

HYDROGEOLOGIC SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES, PERSONS AND 
PROJECTS 

This report has been prepared for use by Varela & Associates and the City of Rock Island. This report 
may be made available in its entirety to others for information only. This report is not intended for use by 
others, and the information contained herein is not applicable to other sites. 

GeoEngineers structures our services to meet the specific needs of our clients. For example, a 
hydrogeologic study conducted for a civil engineer or architect may not fulfill the needs of a construction 
contractor or even another civil engineer or architect that are involved in the same project. Because each 
hydrogeologic study is unique, each hydrogeologic report is unique, prepared solely for the specific client 
and project site. No one except Varela & Associates and the City of Rock Island should rely on this 
report without first conferring with GeoEngineers. This report should not be applied for any purpose or 
project except the one originally contemplated. 

A HYDROGEOLOGIC REPORT Is BASED ON A UNIQUE SET OF PROJECT-SPECIFIC FACTORS 

This report has been prepared for the City of Rock Island production well system. GeoEngineers 
considered a number of unique, project-specific factors when establishing the scope of services for this 
project and report. Unless GeoEngineers specifically indicates otherwise, do not rely on this report if it 
was: 

• not prepared for you, 

• not prepared for your project, 

• not prepared for the specific site explored, or 

• completed before important project changes were made. 

If important changes are made after the date of this report, GeoEngineers should be given the opportunity 
to review our interpretations and recommendations and provide written modifications or confirmation, as 
appropriate. 

SUBSURFACE CONDITIONS CAN CHANGE 

This hydrogeologic report is based on conditions that existed at the time the study was performed. The 
findings and conclusions of this report may be affected by the passage of time, by manmade events such 
as construction on or adjacent to the site, or by natural events such as floods, earthquakes, slope instability 
or groundwater fluctuations. Always contact GeoEngineers before applying a report to determine if it 
remains applicable . 

1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org. 
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• MOST HYDROGEOLOGIC FINDINGS ARE PROFESSIONAL OPINIONS 

• 

Our interpretations of subsurface conditions are based on field observations from widely spaced sampling 
locations at the site. Site exploration identifies subsurface conditions only at those points where 
subsurface tests are conducted or samples are taken. GeoEngineers reviewed field and laboratory data 
and then applied our professional judgment to render an opinion about subsurface conditions throughout 
the site. Actual subsurface conditions may differ, sometimes significantly, from those indicated in this 
report. Our report, conclusions and interpretations should not be construed as a warranty of the 
subsurface conditions. 

A HYDROGEOLOGIC REPORT COULD BE SUBJECT To MISINTERPRETATION 

Misinterpretation of this report by other design team members can result in costly problems. You could 
lower that risk by having GeoEngineers confer with appropriate members of the design team after 
submitting the report. Also retain GeoEngineers to review pertinent elements of the design team's plans 
and specifications. Contractors can also misinterpret a hydrogeologic report. Reduce that risk by having 
GeoEngineers participate in pre-bid and preconstruction conferences, and by providing construction 
observation. 

Do NOT REDRAW THE EXPLORATION LOGS 

Geotechnical engineers and geologists prepare final boring and testing logs based upon their 
interpretation of field logs and laboratory data. To prevent errors or omissions, the logs included in a 
geotechnical engineering or geologic report should never be redrawn for inclusion in architectural or other 
design drawings. Only photographic or electronic reproduction is acceptable, but recognize that 
separating logs from the report can elevate risk. 

READ THESE PROVISIONS CLOSELY 

Some clients, design professionals and contractors may not recognize that the geoscience practices 
(geotechnical engineering or hydrogeology) are far less exact than other engineering and natural science 
disciplines. This lack of understanding can create unrealistic expectations that could lead to 
disappointments, claims and disputes. GeoEngineers includes these explanatory "limitations" provisions 
in our reports to help reduce such risks. Please confer with GeoEngineers if you are unclear how these 
"Report Limitations and Guidelines for Use" apply to your project or site . 
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The EDR Radius Map TM Report with GeoCheck® 
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Milford. CT 06461 
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Thank you for your business. 
Please contact EDR at 1-800-352-0050 

with any questions or comments. 

Disclaimer - Copyright and Trademark Notice 

i 

I 

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data 
Resources, Inc. It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from 
other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL 
DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL 
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, 
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL, 
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY 
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings, 
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor 
should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I 
Environmental Site Assessment performed by an environmental professional can provide information regarding the environmental risk for any 
property. Additionally, the information provided in this Report is not to be construed as legal advice. 

Copyright 2008 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole 
or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission. 

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other 
trademarks used herein are the orooertv of their resoective owners. 
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